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CHAPTER  1 


INTRODUCTION 

In  2004,  the  commander  of  a  Brigade  Headquarters  and  Headquarters  Company 
(HHC)  operating  in  northern  Iraq  maintained  the  responsibility,  with  the  help  of  a 
dedicated  group  of  Non-Commisioned  Officers  and  Soldiers,  to  conduct  casualty 
evacuation  (CASEVAC)  operations  on  the  Forward  Operating  Base  (FOB).  One 
afternoon  in  late  May,  the  FOB  received  seven  or  eight  rounds  of  incoming  60mm  and 
82mm  mortar  fire  which  impacted  on  one  of  the  largest  blocks  of  living  containers.  As 
per  the  Standing  Operating  Procedure  (SOP),  once  the  incoming  rounds  ceased,  the 
CASEVAC  element  fanned  out  to  find  the  point  of  impact.  The  company  commander 
was  the  first  individual  from  this  element  to  locate  the  impacts.  Arriving  on  the  scene,  he 
found  one  of  his  Soldiers,  bleeding  and  unresponsive,  lying  just  outside  the  door  of  his 
container  which  had  suffered  a  direct  hit  from  one  of  the  rounds.  The  container  was 
engulfed  in  flames  and  the  Soldier’s  ammunition  had  begun  to  “cook  off’  in  the  heat. 
Another  Soldier,  not  part  of  the  actual  CASEVAC  element,  had  attempted  to  move  the 
casualty  out  of  danger  but  lacked  the  strength,  and  was  forced  to  wait  until  someone  else 
arrived.  This  Soldier  had  regularly,  in  accordance  with  Anny  regulations,  passed  the 
Army  Physical  Fitness  Test  (APFT)  in  the  past. 

In  February  of  the  same  year,  a  female  Soldier  from  the  same  unit  was  on  a 
convoy  in  the  same  area  of  operations.  The  convoy  came  under  a  combined  arms 
insurgent  attack  consisting  of  an  improvised  explosive  device  (IED),  rocket  propelled 
grenades  (RPGs),  and  small  arms  fire  (SAF).  This  female  Soldier  was  gunner  for  the  M- 
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249  Squad  Automatic  Weapon  (SAW)  in  the  cupola  of  the  High  Mobility  Multi- Wheeled 
Vehicle  (HMMWV)  she  was  riding  in.  Upon  first  contact,  a  soldier  in  the  back  of  the 
vehicle  was  hit  with  a  RPG,  and  the  female  gunner  was  hit  in  the  body  armor  with  an 
AK-74  round.  She  dropped  down  into  the  vehicle  and  administered  first  aid  to  the 
wounded  passenger,  applying  a  tourniquet,  and  then  stood  back  up  in  the  cupola  to 
engage  the  enemy  with  her  machine  gun.  She  succeeded  in  killing  several  insurgents 
before  the  convoy  was  able  to  move  out  of  the  kill  zone.  She  received  the  Bronze  Star 
for  valor  for  her  actions  that  day.  She  was  a  military  intelligence  analyst,  not  an 
infantryman. 

In  July  1950,  Task  Force  Smith,  a  poorly  prepared  American  force  went  to  fight 
on  the  Korean  peninsula.  This  first  American  unit  to  engage  North  Korean  forces  was 
charged  with  defending  the  road  between  Suwon  and  Osan.  They  were  physically  and 
materially  unprepared  for  the  demands  of  combat  and  were  routed  by  a  better  prepared 
North  Korean  Army.  At  the  conclusion  of  the  battle,  the  unit  had  managed  to  slow  the 
North  Korean  advance  by  half  a  day,  after  suffering  150  dead,  wounded,  and  missing  and 
inflicting  approximately  130  casualties  on  the  North  Koreans  (Tucker,  n.d.)  The  lessons 
learned  from  this  task  force  were  that  U.S.  Soldiers  had  to  be  prepared  for  the  physical 
demands  of  combat.  The  Army  could  not  concentrate  its  physical  training  programs 
solely  on  the  APFT.  (U.S.  Department  of  the  Army,  1998,  iii.) 

In  the  current  war  in  Iraq  and  Afghanistan,  there  are  no  “front  lines.”  Every 
Soldier,  no  matter  what  his  or  her  job,  has  the  potential  to  be  in  a  position  from  which  he 
or  she  may  be  required  to  shoot,  move,  and  communicate.  In  order  to  effectively  conduct 
these  activities,  all  Soldiers  must  be  capable  of  conducting  some  base  level  of  strenuous 
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physical  activity.  It  is  the  intent  of  this  thesis  to  identity  these  base  level  physical 
capabilities  and  conduct  a  cross-walk  between  them  and  the  current  APFT  to  ascertain 
whether  or  not  this  test  is  a  valid  measure.  If  it  is  not  a  valid  measure,  its  shortfalls  will 
be  identified  and  a  proposed  course  of  action  to  make  up  these  shortfalls  will  be 
identified. 

The  Department  of  Defense  (DoD)  considers  fitness  tests  a  reflection  of  the 
general  health  and  well-being  of  a  service  member,  but  acknowledges  that  a  higher  level 
of  fitness  is  required  to  perform  job-related  activities  (U.S.  General  Accounting 
office,  1998,  3.)  Currently  the  Army  only  has  one  standardized  measure  of  fitness  for 
Soldiers  across  the  service  (U.S.  Department  of  the  Anny,  1998,14-1):  the  APFT,  which 
according  to  the  previously  mentioned  commission  is  not  meant  to  be  a  measure  of 
combat  fitness.  Individual  units  have  compensated  for  this  shortcoming  by  developing 
their  own  programs,  one  example  being  the  Ranger  Athlete  Warrior  (RAW)  program 
developed  by  the  75th  Ranger  Regiment  (McMillan,  2007  ,5-8.)  Another  example  at  the 
conventional  level  is  the  5th  Battalion  20th  Infantry  Regiment  and  their  battalion  physical 
fitness  program  which  is  based  on  a  unit  physical  fitness  Standard  Operating  Procedure 
(SOP)  (U.S.  Department  of  the  Army,  n.d.)  The  APFT  is  a  numerical  measure  of 
physical  fitness  based  on  a  Soldier’s  ability  to  perform  pushups,  sit-ups,  and  a  two  mile 
run  (U.S.  Department  of  the  Army,  1998,  14-1-14-26.)  According  to  several  sources  on 
the  Company  Command  web  site,  several  Master’s  of  Military  Art  and  Science  (MMAS) 
theses,  and  multiple  opinion  and  journal  articles  which  will  be  reviewed  in  chapter  two, 
within  the  Anny  there  are  those  who  do  not  believe  that  training  for  the  APFT  measure 
soldier  readiness  for  the  rigors  of  combat.  In  a  January  2006  survey  of  Army  company 
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commanders  on  their  attitudes  about  physical  training,  64%  of  respondents  believed  that 
“Warfighter  PT,”  (a  training  method  based  on  conditioning  for  specific  combat  skills) 
had  the  most  impact  on  their  Soldiers  in  combat.  Only  16%  said  that  APFT  and  FM  21- 
20  style  standard  PT  had  the  most  impact  on  their  Soldiers  (Company  Command,  2006.) 
This  leads  to  the  hypothesis  that  the  current  APFT  is  not  a  valid  measure  of  fitness 
required  to  conduct  operations  in  the  Contemporary  Operating  Environment  (COE.)  The 
main  questions  that  this  thesis  will  attempt  to  answer  are: 

1 .  What  muscles  does  the  APFT  test  and  how? 

2.  Given  that  the  APFT  by  its  own  definitions  is  not  meant  to  test  for  combat 
readiness,  does  it  in  any  way  measure  the  muscles  or  body  actions  required  to  meet  the 
physical  demands  of  combat  that  the  Army  identifies? 

3.  What  is  a  valid  set  of  “combat  tasks”  that  a  soldier  should  be  capable  of 
conducting,  as  dictated  by  U.S.  Army  majors  in  Intermediate  Level  Education  (ILE)  class 
08-01? 

4.  Does  the  APFT  in  any  way  measure  the  muscles  or  body  actions  required  to 
meet  the  “combat  tasks”  identified  by  these  majors? 

5.  If  it  does  not,  how  could  this  information  be  used  to  develop  a  new  or  extended 
physical  fitness  test  which  may  more  readily  measure  these  combat  tasks? 

According  to  the  printed  standards  in  the  Army  Physical  Fitness  Manual,  while 
conducting  the  APFT,  a  soldier  executes  as  many  pushups  as  possible  in  two  minutes,  as 
many  sit-ups  as  possible  in  two  minutes,  and  a  two-mile  run  as  fast  as  possible.  Points 
from  zero  to  one  hundred  are  awarded  in  each  event  based  on  the  number  of  repetitions 
(for  pushups  and  sit  ups)  or  speed  (for  the  run),  age,  and  sex.  For  example,  a  male 
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between  the  ages  of  seventeen  and  twenty-one  earns  sixty  points  for  doing  forty-two 
correct  pushups,  while  a  female  of  the  same  age  earns  one  hundred  points  for  the  same 
number.  The  points  earned  in  each  event  are  added  together  for  a  total  score  out  of  a 
maximum  of  three  hundred.  The  Army  standard  for  passing  the  test  is  one  hundred  and 
eighty  points  with  a  minimum  of  sixty  points  in  each  event  (U.S.  Department  of  the 
Army,  1998,  14-1-14-26.) 

The  availability  of  a  numeric  score  provides  commanders  an  objective  measure  of 
unit  physical  readiness  as  evidenced  by  post-wide  award  incentives  such  as  the  Silver 
Streamer  award  available  at  Schofield  Barracks,  Hawaii,  which  is  awarded  to  a  company 
with  an  average  APFT  score  of  270  or  greater.  It  has  become  generally  accepted  to  use 
these  scores  and  awards  as  a  measure  of  success  in  Officer  Evaluation  Reports  (OERs) 
and  Non-Commissioned  Officer  Evaluation  Reports  (NCOERs)  (Preston,  2004.) 
However,  some  commanders  have  begun  to  realize  that  these  APFT  scores  are  not  the 
true  measure  of  unit  physical  readiness  that  they  previously  sought  and  have  thus  reduced 
the  emphasis  on  them  and  began  to  develop  unit  programs  as  discussed  earlier.  The 
Army  Physical  Fitness  Manual  actually  suggests  that  unit  commanders  should  develop 
these  programs  and  standards  based  on  their  unit’s  mission  (U.S.  Department  of  the 
Army,  1998,  14-2.)  Consequently  commanders  have  begun  to  look  to  Battle  Focused 
Physical  Training  (BFPT)  programs,  such  as  obstacle  courses  (U.S.  Department  of  the 
Army,  2003,  91-109,)  to  prepare  soldiers  for  combat,  but  currently  there  is  no  standard 
measure  of  success  across  the  service.  This  BFPT  is  generally  defined  as  that  which 
requires  soldiers  to  emulate  tasks  that  they  would  be  expected  to  accomplish  in  combat, 
usually  with  some  of  the  same  equipment,  such  as  a  helmet  and  body  annor  (Honore  and 
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Cerjan,  2002.)  One  example  of  this  BFPT  would  be  a  buddy  carry  to  simulate 
CASEVAC  operations  in  a  combat  environment. 

Some  Army  leaders  have  taken  some  steps  to  change  the  way  that  units,  lower 
level  leaders  and  Soldiers  look  at  physical  training  (Company  Command,  2006),  but  there 
has  been  no  real  progress  in  creating  an  Army-wide  measure  of  Soldier  readiness  for  the 
rigors  of  combat  In  2000,  the  U.S.  Army  Physical  Fitness  School  (USAPFS)  developed 
the  Army  Physical  Readiness  Training  (PRT)  concept.  This  concept  focused  on  a  shift 
from  training  for  the  APFT  to  training  for  combat  tasks.  However  in  2002,  the  Army 
drifted  away  from  the  draft  program  with  the  intent  that  it  be  re-visited  at  some  future 
point  (U.S.  Department  of  the  Army,  “History  of  the  U.S.  Anny  Physical  Fitness 
School.”)  A  slightly  more  successful  attempt  was  the  publication  of  the  TRADOC 
(Training  and  Doctrine  Command)  Physical  Training  Guide.  This  publication  identifies 
battle  focused  physical  tasks  soldiers  should  be  trained  on  in  basic  training,  but  still  does 
not  offer  a  testing  method.  The  fact  that  these  tasks  are  stressed  in  the  environment  that 
serves  as  the  starting  point  for  all  enlisted  personnel,  may  mean  that  these  skills  are 
deemed  important  enough  for  a  Soldier  to  carry  throughout  his  or  her  career.. 

There  are  several  assumptions  to  take  into  account  for  this  thesis.  The  primary 
assumption  is  that  the  current  APFT  is  not  a  valid  measure  of  fitness  for  the  COE.  If  this 
assumption  is  correct,  then  it  leads  to  some  secondary  assumptions.  The  first  is  that  there 
is  a  set  of  combat  tasks  which  may  apply  to  all  Soldiers  in  combat.  The  next  is  that  these 
tasks  can  be  broken  down  into  body  actions  and  muscles  used.  A  third  assumption  is  that 
there  are  exercises  that  measure  these  components.  Further,  this  thesis  assumes  fitness 
information  found  within  military  manuals,  professional  works,  and  papers  is  factually 
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correct.  A  final  critical  assumption  is  that  feedback  from  Soldiers  with  operational 
experience  during  identification  of  the  combat  tasks  to  be  tested  is  candid. 

The  significance  of  this  study  is  twofold.  The  first  objective  is  to  educate  the 
military  on  the  state  of  the  current  APFT.  It  is  necessary  that  the  Army  understand  that 
the  APFT  can  not  be  counted  on  to  provide  an  accurate  measure  of  the  fitness  required  of 
Soldiers  in  combat.  The  thesis  will  identify  physical  attributes  or  skills  necessary  for  all 
Soldiers  to  be  physically  capable  of  conducting  during  operations  in  the  current 
environment.  The  preferred  endstate  would  be  to  attract  General  Officer  level  attention 
to  this  study  and  the  initial  findings  and  infonnation  would  be  utilized  by  the  Army 
Physical  Readiness  Institute  (APFRI,)  to  develop  a  new  or  additional  physical  fitness  test. 
This  test  would  be  used  across  the  Anny  to  more  accurately  assess  physical  readiness 
across  all  branches,  Military  Occupational  Specialties  (MOSs),  and  genders.  As  Army 
units  train  for  this  test,  they  will  be  training  their  Soldiers  to  meet  the  physical  demands 
of  combat. 

This  chapter  has  discussed  the  background  of  the  APFT  and  how  it  seems  to  be 
generally  used  across  the  Army.  It  has  touched  on  some  prevailing  attitudes  about  the 
test  and  its  validity  and  whether  or  not  the  Anny  is  conducting  combat  focused  training. 
The  next  chapter  will  explore  some  of  the  current  literature  on  training  in  general  and 
physical  training  in  particular  within  the  Army.  This  will  be  accomplished  by  reviewing 
the  current  attitudes  expressed  in  professional  forums  and  current  publications  followed 
by  examination  of  Army  documents  and  training  manuals.  The  chapter  will  also  explore 
some  of  what  the  Marine  Corps  is  thinking  about  this  same  issue. 
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CHAPTER  2 


LITERATURE  REVIEW 

There  has  been  a  vocal  portion  of  the  Army’s  population  who  do  not  believe  that 
the  current  Army  Physical  Fitness  Test  (APFT)  is  an  adequate  measure  of  combat  fitness 
(Company  Command,  2006.)  Chapter  one  makes  the  initial  argument  for  conducting 
combat  focused  physical  training  and  testing  which  is  more  valid  for  the  Contemporary 
Operating  Environment  (COE.)  This  chapter  in  turn  will  attempt  to  explore  the  current 
literature  on  the  subject.  There  are  volumes  of  information  available  concerning  physical 
fitness  and  its  role  in  the  Anny.  The  primary  sources  are  journal  articles,  military 
manuals,  military  websites,  and  books.  The  applicable  sources  for  this  particular  thesis 
fall  into  four  categories:  background  infonnation,  training  attitudes  in  general,  physical 
training  attitudes  specifically,  and  fitness  basics. 

The  background  information  for  this  thesis  consists  of  Army  field  manuals  (FMs), 
Congressional  reports,  and  historical  references.  This  background  infonnation  attempts 
to  answer  the  questions  of  how  the  current  APFT  came  about  and  what  it  was  specifically 
intended  to  measure.  It  is  also  meant  to  illustrate  the  historical  importance  of  physical 
fitness  and  readiness  on  the  battlefield  by  specifying  two  different  actions  from  recent 
and  not-so-recent  events.  The  Army  FM  21-20,  is  the  base  document  which  guides 
physical  fitness  programs  throughout  the  Army.  It  states  specifically  that  the  APFT  is  a 
measure  of  general  health  and  wellness.  The  TRADOC  fitness  guide  echoes  this 
sentiment  that  the  APFT  is  meant  to  be  a  measure  of  Soldier  wellness.  Several  reports  to 
Congress  also  reflect  this  view,  not  only  for  the  Army,  but  across  the  services.  According 
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to  these  sources  then,  the  APFT  is  not  meant  to  provide  any  type  of  measure  for  combat 
specific  tasks. 

There  are  numerous  anecdotal  examples  from  across  the  body  of  non-fiction  war 
literature  of  the  physical  requirements  of  combat.  Hampton  Sides,  the  author  of  Ghost 
Soldiers,  provides  a  historical  look  at  the  physical  demands  of  a  group  of  Rangers  who 
needed  to  move  approximately  30  miles  in  just  a  couple  of  days  in  order  to  conduct  a 
combat  operation  and  then  back  over  the  same  distance.  Another  example  is  journalist 
and  author,  Mark  Bowden’s  depiction  of  another  group  of  Rangers’  foot  movement  out  of 
enemy  held  territory,  while  under  fire,  after  approximately  14  hours  of  continuous 
combat  operations  in  Somalia  (Bowden,  1999,  286-289.)  These  two  examples,  among 
many,  illustrate  an  easily  recognizable  physical  task,  in  this  case  moving  under  a  load,  in 
conjunction  with  a  combat  operation. 

These  aforementioned  sources  help  to  explain  the  purpose  of  the  APFT  and  the 
importance  of  physical  fitness  in  combat.  There  is  limited  information  on  the  specific 
history  of  how  the  Anny  developed  the  current  PT  test.  The  best  infonnation  available  is 
located  on  the  US  Army  Physical  Fitness  School  (USAPFS)  web  site,  which  states  that 
the  Army  instituted  the  most  recent  version  of  the  APFT  standards  in  1995.  It  is  general, 
albeit  unsubstantiated,  military  knowledge  that  one  reason  the  Army  conducts  its  current 
APFT  is  that  it  does  not  require  special  equipment  and  can  be  given  anywhere.  Another 
shortfall  of  the  available  literature  is  a  lack  of  official  guidance  identifying  what  a  Soldier 
must  be  able  to  physically  accomplish  in  combat. 

The  next  grouping  of  the  available  literature  is  general  Army  training  attitudes 
and  beliefs.  The  current  Army  culture  centers  on  combat,  whereas  before  September  11, 
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2001,  it  was  centered  on  training.  Units  stayed  in  a  constant  cycle  of  training  that 
revolved  around  a  rotation  at  one  of  the  maneuver  training  centers.  A  commonly  heard 
platitude  of  this  training  Army  was  “train  as  you  fight,”  which  loosely  meant  that 
commanders  and  leaders  expected  to  replicate  combat  conditions  as  closely  as  possible 
during  all  training  opportunities.  Within  the  group  of  literature  focused  on  training 
attitudes,  there  are  professional  readings  and  articles  from  leaders  in  the  Contemporary 
Operating  Environment  (COE),  which  support  this  “train  as  you  fight”  mentality. 

There  are  several  professional  books  that  devote  themselves  to  the  “train  as  you 
fight”  mentality.  The  most  notable  ones  that  will  be  cited  in  this  work  are  LTG  Arthur  S. 
Collins’  (retired)  Common  Sense  Training  and  LTC  Dave  Grossman’s  (retired)  On 
Killing  and  On  Combat.  LTG  Collins’  book  favors  a  full  spectrum  approach  to  training 
from  staff  operations,  to  field  training,  to  combat  focused  physical  training  (which  will  be 
discussed  again.)  He  believed  that  all  daily  business,  such  as  staff  work,  running  ranges, 
and  conducting  maintenance,  must  be  approached  from  a  combat  focused  point  of  view. 
Grossman  drives  home  his  points  on  training  for  combat  when  he  specifically  discusses 
killing  in  On  Killing.  He  expresses  the  need  to  de-sensitize  soldiers  by  presenting 
realistic  targetry  in  training,  among  other  techniques.  In  On  Combat,  he  takes  it  a  step 
further  by  asserting  the  need  to  train  soldiers  in  the  most  stressful,  painful,  realistic 
environment  possible  in  order  to  prepare  them  for  combat.  Both  of  these  authors  offer 
straight  forward  explanations  for  the  need  to  train  for  combat  and  not  simply  for  the  sake 
of  training.  By  doing  so,  the  military  is  preparing  Soldiers  to  replicate  tasks  in  combat 
that  they  have  already  replicated  numerous  times  in  training. 
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Current  commanders  and  Non-commissioned  officers  (NCOs)  in  the  field  support 
Collins’s  and  Grossman’s  views.  The  website  companycommand.army.mil  and  the 
Center  for  Army  Lessons  Learned  (CALL)  contain  multiple  articles  from  Soldiers 
currently  involved  in  the  fight.  These  Soldiers  provide  multiple  thoughts  and  examples, 
if  not  always  in  the  most  polished  and  professional  formats,  of  the  training  necessary  to 
fight  and  survive  on  the  battlefield.  The  vast  majority  highly  encourage  battle  focused 
training.  In  general  the  Army  does  appear  to  be  moving  toward  a  highly  battle  focused 
training  methodology.  Current  leaders  at  the  highest  levels  espouse  the  importance  and 
utility  of  battle  focused  training  (Honore  and  Cerjan,  2002.)  This  idea  is  nothing  new,  as 
evidenced  by  Collins’  1978  original  publication  date.  However,  the  current  threat  of  real 
combat  has  probably  caused  Soldiers  and  leaders  to  take  the  tenn  “battle  focused 
training”  to  heart.  In  these  professional  forums,  there  seems  to  be  a  minority  who  felt 
like  they  had  more  important  tasks  than  physical  readiness  to  perform  in  preparation  for 
deployment,  but  they  are  in  the  minority. 

The  third  category  of  the  reviewed  literature  focuses  on  the  current  physical 
training  attitudes  within  the  military.  This  specific  category  is  not  to  be  confused  with 
the  previous  category  of  general  training  attitudes.  Although  the  reader  will  find  that  the 
two  are  extremely  similar,  the  “physical  fitness”  portion  is  the  difference.  With  a  few 
exceptions,  this  literature  consists  almost  solely  of  articles  and  observations  from  the 
CALL  and  company  command  websites.  The  generally  shared  characteristics  though  are 
the  expressions  of  the  need  to  conduct  BFPT. 

In  Common  Sense  Training,  Collins  not  only  understands  the  importance  of  battle 
focused  training  in  general,  but  he  shows  an  understanding  of  the  need  to  conduct  combat 
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focused  physical  training  (PT)  as  well  (Collins,  1998,  174-176.)  The  most  recent  version 
of  FM  21-20  also  expresses  the  need  for  combat  focused  PT.  It  specifically  calls  on 
leaders  to  ensure  that  their  units  train  for  combat,  not  the  APFT  (U.S.  Department  of  the 
Army,  1998,  14-1.)  The  TRADOC  fitness  manual  expresses  the  same  concern  that 
leaders  train  their  units  for  combat.  It  also  implies  a  set  of  physical  battle  tasks,  alluded 
to  earlier,  that  Soldiers  need  to  be  trained  on  (U.S.  Department  of  the  Army,  2003,  160- 
166.)  These  examples  show  that  the  Army  has  moved,  although  in  fits  and  starts,  and 
continues  to  move,  toward  a  more  combat  focused  program. 

Commanders  on  the  battlefield  realize  the  importance  of  combat  focused  PT. 

From  numerous  CALL  articles  and  pieces  on  the  Company  Command  website,  NCOs, 
officers,  and  commanders  are  instituting  combat  focused  PT  programs  at  home  station 
and  in  theater.  The  vast  majority  express  a  belief  in  this  approach  to  combat  focused  PT 
over  an  APFT  based  approach.  Even  Cadets  at  the  United  States  Military  Academy  are 
faced  with  an  obstacle  course  type  physical  fitness  test,  which  is  specifically  meant  to  test 
combat  fitness  (Bartelt,  2008.)  One  issue  for  younger  leaders  appears  to  be  a  disconnect 
between  the  identification  of  the  need  and  the  practical  institution  of  a  combat  focused 
program.  The  Army  as  a  whole,  especially  down  at  the  operator  level,  seems  to  agree 
that  physical  training  should  be  based  on  the  physical  requirements  of  combat  and  not  on 
successful  completion  of  the  APFT.  This  consensus  is  a  generalization  based  on  leaders 
who  felt  the  need  to  express  their  opinions  in  the  web  forums  already  mentioned.  As 
with  all  generalizations,  there  are  some  dissenters  who  appear  to  be  happy  with  the 
APFT-focused  PT  programs  at  their  unit  level. 
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The  Marine  Corps  is  also  currently  wrestling  with  the  issue  of  combat  focused 
physical  training  and  testing.  There  are  opinion  pieces  in  their  professional  forums 
expressing  dissatisfaction  with  the  Physical  Fitness  Test  (Molofsky,1997.)  One 
individual,  not  only  expressed  dissatisfaction,  but  made  a  rather  in-depth  proposal 
consisting  of  an  obstacle  course  based  test  with  which  to  test  combat  fitness  (Harvey, 
1998.)  The  Marine  Corps  has  heard  the  cry  and  developed  a  supplemental  Combat 
Fitness  Test,  which  will  be  instituted  in  Fiscal  Year  (FY)  09.  It  consists  of  approximately 
800  yards  of  Individual  Movement  Technique  (IMT),  fireman’s  carry,  casualty  drag, 
grenade  throw,  and  ammunition  re-supply  (Tilghman,  2008.)  This  test  will  supposedly 
fill  the  void  between  testing  general  fitness  and  combat  fitness. 

The  last  category  of  literature  is  the  technical  background.  This  body  of 
knowledge  consists  of  works  that  deal  with  basic  fitness,  anatomy,  kinesiology,  and 
biomechanics  found  in  the  Anny  manuals,  commercial  fitness  programs,  and  professional 
journals.  The  current  FM  21-20  is  an  excellent  general  fitness  resource.  It  covers  all 
aspects  of  fitness  with  specific  training  programs  and  systems.  It  will  constitute  one  of 
the  base  documents  used  in  the  analysis  of  the  current  APFT  and  a  set  of  identifiable 
combat  physical  tasks.  The  TRADOC  fitness  manual  is  a  secondary  source  of  this  same 
information.  This  manual  does  however  identify  combat  tasks  which  will  be  used  later  in 
the  thesis.  These  two  manuals  used  in  concert  will  provide  base  fitness  infonnation 
throughout  the  research. 

The  Fitness  Professional ’s  Guide  to  Musculoskeletal  Anatomy  and  Human 
Movement,  by  Golding  and  Golding,  and  its  associated  computer  software,  will  be  one  of 
the  most  used  sources  in  the  entire  study  to  analyze  specific  exercises  and  movements  at 
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the  muscular  and  skeletal  level  in  order  to  conduct  a  comparison  between  specific  APFT 
events  and  combat  tasks.  Although  this  work  provides  specifics  on  musculature  and 
some  skeletal  usage,  it  does  not  discuss  all  the  elements  of  fitness.  Other  sources, 
professional  journals,  will  be  presented  as  needed  to  support  or  supplement  the 
assessments  of  this  work.  Due  to  the  high  availability  of  these  journal  articles,  it  is 
impossible  to  cover  them  all  in  depth  here.  Specific  articles  will  be  discussed  throughout 
the  analysis  portion  of  the  thesis. 

This  chapter  has  reviewed  a  wide  range  of  the  current  literature  on  the  subject  of 
training  in  general,  and  physical  training  in  particular,  within  the  Army.  It  discusses  the 
current  attitudes  reflected  by  unit  level  leaders,  current  military  manuals  and  historical 
and  current  examples.  It  also  presents  the  same  issues  that  the  Marine  Corps  is  facing  in 
today’s  environment.  The  most  important  literature  discussed  in  this  chapter  is  the  actual 
body  of  work  that  will  be  used  to  conduct  the  actual  analysis  portion  of  the  thesis.  The 
next  chapter  the  will  describe  the  analysis  framework  used  for  this  study. 
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CHAPTER  3 


RESEARCH  DESIGN 

Chapter  One  discussed  the  argument  for  conducting  combat  focused  physical 
training  and  testing.  It  also  pointed  out  that  the  Army  has  no  formal  method  to  test 
physical  readiness  specifically  for  combat.  The  current  Army  Physical  Fitness  Test 
(APFT)  is  only  a  measure  of  general  wellness.  The  background  information  in  the 
literature  review  chapter  seems  to  uphold  the  views  that  the  Army  needs  to  conduct  battle 
focused  training  (BFT)  and  battle  focused  physical  training  (BFPT).  Many  leaders 
actively  fighting  in  Afghanistan  and  Iraq  echo  this  belief.  This  chapter  explains  the 
research  methodology  used  for  this  study. 

The  research  methodology  consists  of  four  stages.  The  first  stage  will  conduct  an 
analysis  of  the  elements  of  the  current  APFT  (pushups,  sit-ups,  and  two  mile  run)  on  the 
basis  of  body  actions  required  to  conduct  the  activities.  The  second  stage  will  identify 
the  combat  oriented  tasks  covered  in  the  TRADOC  (Training  and  Doctrine  Command) 

PT  Manual,  and  then  analyze  them  based  on  body  actions  in  the  same  manner  as  the 
APFT.  The  third  stage  of  the  research  will  attempt  to  identity  a  set  of  combat  physical 
tasks  based  on  other  officers’  experiences  in  the  Global  War  on  Terror  (GWOT),  by 
surveying  the  majors  of  Intermediate  Level  Education  (ILE)  Class  08-01.  Finally,  the 
fourth  stage  of  the  research  will  analyze  the  combat  tasks  resulting  from  the  third  stage 
and  then  conduct  a  comparison  between  the  body  actions  of  the  current  APFT,  the 
TRADOC  tasks,  and  these  combat  tasks.  This  analysis  will  result  in  recommendations 
for  developing  testing  procedures  to  test  any  shortfalls  of  the  APFT. 
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The  first  stage  of  the  research  will  analyze  the  pushup,  sit-up,  and  two  mile  run 
exercises  by  body  actions,  and  associated  muscles  and  how  they  are  used  to  perform 
these  exercises  (See  Table  1.)  The  body  actions  will  be  analyzed  according  to  whether 
they  are  associated  with  strength  or  endurance  and  whether  they  involve  isometric, 
concentric,  or  eccentric  muscular  contractions. 


Table  1.  APFT  Analysis  Methodology 


Body  Actioa 

fc  metric 

hcceatric 

Coaceatari: 

Eadaraace 

Streagth 

Pas hap 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

#2 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

#2 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Ra 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

#2 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

The  second  stage  of  the  research  will  then  analyze  the  combat  oriented  tasks 
found  in  chapter  thirteen  of  the  TRADOC  PT  Manual,  which  will  be  inferred  as  Army¬ 
wide  guidance  toward  what  combat  tasks  Soldiers  should  be  able  to  perform.  These  tasks 
will  also  be  analyzed  on  the  basis  body  actions  and  associated  muscles  and  how  they  are 
used.  Specifically,  these  tasks  include:  lifting  from  the  ground,  lifting  overhead,  pushing, 
rotation,  jumping  and  landing,  lunging,  marching  and  running  (See  Table  2.)  These 
TRADOC  identified  tasks  will  be  analyzed  using  the  same  method  as  the  APFT  events. 
They  will  be  broken  down  into  body  actions  used  to  conduct  the  exercise.  These  body 
actions  will  be  described  as  being  associated  with  strength  or  endurance  and  the  type  of 
muscle  contractions  utilized. 
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Table  2.  TRADOC  Task  Analysis  Methodology 


Body  Actioa 

fcometric 

Eccentric 

Coaceatric 

Eadaraace 

Stieagth 

1  Mt  flora  tkc  Groaod 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

92 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

lit  Overhead 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

#2 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

PElaq 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

92 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Hot^bi 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

92 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

jBVhq  ad  ladbq 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

92 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

■  «g*g 

91 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

92 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Hmrrtaai 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

92 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Raiag 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

92 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

The  third  stage  of  the  research  will  be  the  application  of  an  electronic  survey  of 
ILE  students  to  identify  another  set  of  applicable  combat  tasks  based  on  their  combat 
experience  and  or  professional  opinion.  This  survey  is  a  simple  device  which  asks  the 
user  to  pick  up  to  six  physical  tasks  that  they  would  consider  important  and  necessary  for 
combat  mission  accomplishment  based  on  their  experiences,  or  impressions  if  they  are 
not  combat  veterans,  of  Iraq  and  Afghanistan.  The  survey  contains  twenty  two  tasks  to 
choose  from,  as  well  as  the  opportunity  to  write  in  a  response.  These  choices  are  derived 
from  the  eight  tasks  cited  in  the  TRADOC  manual.  Fourteen  tasks  were  derived  from 
views  expressed  by  Soldiers  in  theater  (as  expressed  on  the  Center  for  Army  Lessons 
Learned  (CALL)  and  Company  Command  web  sites.)  This  survey  attempts  to  identify, 
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from  the  “user  level,”  six  tasks  that  leaders  consider  important  for  a  Soldier  to  be  able  to 
physically  accomplish  in  combat.  This  web  based  survey  is  represented  in  Appendix  A. 

The  fourth  stage  of  the  research  analyzes  the  “combat  tasks”  identified  by  the 
survey.  These  tasks  are  analyzed  on  the  same  basis  as  the  APFT  exercises  and  the 
TRADOC  list  of  tasks  (See  Table  3.)  All  six  tasks  will  be  analyzed  by  the  body  actions 
and  associated  muscles  required  to  perform  them.  The  body  actions  will  be  characterized 
as  endurance  or  strength  based  and  whether  they  are  generally  isometric,  eccentric,  or 
concentric  muscular  contractions.  At  this  point  in  the  research  method  there  will  be  a 
completed  muscular  analysis  of  the  APFT  events,  the  TRADOC  tasks,  and  “combat 
tasks”  identified  by  ILE  majors. 


Table  3.  Combat  Task  Analysis  Methodology 


Body  Actioa 

Isometric 

Ecccatric 

Coaccatiic 

Eadaraace 

Strnqlk 

Ixkfl 

ffl 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

*2 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Tick  #2 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

#2 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Task  *3 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

« 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Tick  f4 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

02 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Task  15 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

#2 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Task  «6 

#1 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

#2 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

Yes  or  No 

The  conclusion  of  the  fourth  stage  of  the  research  will  compare  the  analysis  of  the 
APFT  events,  the  TRADOC  tasks,  and  the  “combat  tasks.”  This  will  be  accomplished  by 


20 


simply  comparing  the  results  of  the  APFT  analysis,  first  to  the  TRADOC  tasks  (the  Army 
guidance)  and  then  to  the  “combat  tasks”  (the  current  and  future  Army  leaders’  opinions) 
(See  Table  4.)  For  example,  each  body  action  required  to  conduct  the  each  of  the 
TRADOC  task  “Lift  from  the  ground”  will  be  compared  to  those  required  to  conduct  the 
pushup.  Any  tasks  that  are  used  for  both,  will  then  be  compared  to  how  they  are  used; 
endurance,  strength,  isometric,  eccentric,  or  concentric.  This  same  method  will  be 
utilized  to  compare  the  APFT  to  the  “combat  tasks.”  The  conclusion  of  this  stage  of  the 
research  will  identify  what,  if  any,  body  actions  utilized  for  the  APFT  are  utilized  for  the 
TRADOC  tasks  or  the  combat  tasks.  Further,  the  shortfalls  can  be  specifically  identified 
in  order  that  further  research  can  make  up  these  shortfalls. 


Table  4.  APFT  Comparison  to  TRADOC  Tasks  and  Combat  Tasks  Methodology 


There  are  several  limitations  associated  with  this  study.  There  are  numerous 
articles,  papers,  and  personal  experiences  that  identify  multiple  physical  attributes  that 
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Soldiers  need  to  possess  in  combat,  as  evidenced  by  the  CALL  and  Company  Command 
web  sites.  The  major  problem  is  the  identification  of  a  manageable  number  of  these 
physical  tasks  for  which  the  Anny  needs  to  train  and  test.  This  study  will  limit  the  list  of 
tasks  to  those  identified  in  the  TRADOC  PT  Manual  and  the  peer  survey  described  earlier 
in  this  chapter.  A  limitation  associated  with  these  tasks  is  the  lack  of  specific  data 
resulting  from  other  studies  on  some  of  the  more  complex  “combat  tasks.”  These  tasks 
will  be  evaluated  only  on  required  body  actions  and  their  associated  muscles  and  how 
they  are  used.  Finally,  the  population  of  the  survey  will  only  include  Army  majors  in 
Command  and  General  Staff  College,  Class  08-01. 

Chapter  four  will  conduct  the  analysis  as  previously  described  in  this  chapter. 

This  analysis  will  explore,  on  a  muscular  level,  what  the  APFT  actually  measures.  It  will 
also  show  what  is  required,  on  a  muscular  level,  what  is  required  of  an  individual 
conducting  the  TRADOC  tasks  and  the  set  of  “combat  tasks.”  It  will  show  if  the  APFT  is 
a  valid  measure  of  the  muscular  usage  required  to  conduct  either  of  these  sets  of  tasks. 

The  end  product  will  show  what  shortfalls  are  inherent  to  the  APFT,  if  any.  These 
shortfalls  will  be  used  as  a  basis  for  recommendations  for  the  future  of  the  APFT. 
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CHAPTER  4  ANALYSIS 


Section  1 

The  current  Army  Physical  Fitness  Test  (APFT)  is  a  measure  of  general  well¬ 
being,  not  a  test  of  combat  readiness.  Many  professional  combat  leaders  have  expressed 
a  feeling  of  the  need  to  train  for  combat,  in  both  a  general  sense  and  specifically  in 
physical  training.  These  young  Non-Commissioned  Officers  (NCOs)  conducting 
operations  in  Iraq  and  Afghanistan,  the  company  grade  officers  who  lead  these  NCOs,  as 
well  as  senior  leaders  both  past  and  present  all  offer  proof  of  this  attitude.  These  same 
beliefs  seem  also  to  be  held  by  the  Marine  Corps,  as  evidenced  by  their  current  research 
into  their  own  Physical  Fitness  Test  (PFT.)  The  Marine  Corps  is  currently  working 
toward  adopting  a  supplementary  Combat  Fitness  Test  (CFT),  in  addition  to  their  current 
fitness  test  (Tilghman,2008.) 

The  current  APFT  is  not  an  accurate  measure  of  combat  fitness.  This  chapter  will 
prove  or  disprove  this  notion  by  conducting  a  comparative  analysis  of  the  muscles  used  in 
the  current  APFT  and  the  combat  tasks  that  the  Army  identifies  in  the  Training  and 
Doctrine  Command  (TRADOC)  Physical  Fitness  (PT)  Manual.  The  first  step  in  this 
process  will  be  to  break  down  the  APFT  events,  using  the  Exercise  Explorer  software, 
mentioned  in  the  literature  review,  to  develop  a  list  of  all  the  body  actions  and  associated 
muscles  used  to  conduct  each  event.  The  same  will  be  done  for  the  tasks  identified  in  the 
TRADOC  PT  manual.  The  analysis  will  also  introduce  six  combat  tasks  which  are  the 
results  of  a  survey  of  almost  600  Intermediate  Level  Education  (ILE)  majors  and  their 
opinions  of  Soldiers’  physical  requirements  in  combat.  Once  all  of  these  sets  of  physical 
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tasks  have  been  broken  down  to  the  muscular  level,  they  will  be  compared  to  detect  any 
correlation. 

According  to  FM  21-20,  the  APFT  is  a  three  event  test  which  assesses  muscular 
and  cardio-respiratory  endurance.  The  events  are  conducted  in  a  specific  order:  pushups, 
sit-ups,  and  the  two  mile  run,  with  no  exception  to  the  specified  order.  At  the  beginning 
of  each,  Soldiers  are  read  the  standards  for  conduct  and  evaluation  of  each  event  (U.S. 
Department  of  the  Army,  1998,  14-10.)  These  standard  describe:  1.  What  the  Army 
expects  to  measure  with  the  exercise;  and,  2.  The  physical  description  of  the  conduct  of 
the  exercise.  These  published  standards  will  be  used  to  develop  a  basis  for  analysis. 
Exercise  Explorer  Software  will  then  be  used  to  identify  the  body  motions  and  muscles 
used. 

Before  beginning  the  analysis  there  are  several  terms  that  have  to  be  understood 
throughout  this  chapter  as  they  will  describe  how  the  muscles  are  used:  endurance, 
strength,  isometric,  eccentric,  and  concentric.  Muscular  endurance  is  the  ability  of  a 
muscle  or  muscle  group  to  do  repeated  contractions  against  a  less-than-maximum 
resistance  for  a  given  time  (U.S.  Department  of  the  Army,  1998,  3-1.)  Muscular  strength 
is  greatest  amount  of  force  that  a  muscle  or  muscle  group  can  exert  in  a  single  effort 
(U.S.  Department  of  the  Army,  1998,  3-1.)  Isometric  contraction  is  when  a  muscle 
remains  at  a  fixed  length  (Faulkner,  2003,  455)  or  when  it  produces  force  but  there  is  no 
change  in  the  angle  of  the  joint  (Department  of  the  Army,  1998,  3-1.)  Concentric 
contraction  refers  to  when  the  muscle  shortens  (Faulkner,  2003,  455)  and  is  the  positive 
phase  of  movement  (Department  of  the  Army,  1998,  3-1.)  Eccentric  contraction  is  the 
negative  phase  (U.S.  Department  of  the  Army,  1998,  3-1)  when  the  muscle  lengthens 
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(Faulkner,  2003,  455.)  These  tenns  will  be  used  throughout  the  chapter  to  describe  body 
motions  and  will  be  used  specifically  during  the  comparison  between  the  APFT,  the 
TRADOC  tasks,  and  the  “combat  tasks.” 

The  pushup  is  the  first  exercise  of  the  APFT.  The  following  is  an  excerpt  of 
specific  instructions,  with  associated  image  (See  Figure  1)  found  in  FM  21-20  from 
which  Soldiers  are  briefed  before  execution  of  the  exercise: 


“THE  PUSHUP  EVENT  MEASURES  THE  ENDURANCE  OF  THE 

CHEST,  SHOULDER,  AND  TRICEPS  MUSCLES . ASSUME  THE 

FRONT  LEANING  REST  POSITION  BY  PLACING  YOUR  HANDS 
WHERE  THEY  ARE  COMFORTABLE. . .  .YOUR  FEET  MAY  BE 
TOGETHER  OR  UP  TO  12  INCHES  APART.  WHEN  VIEWED  FROM 
THE  SIDE  YOUR  BODY  SHOULD  FORM  A  GENERALLY 
STRAIGHT  LINE  FROM  YOUR  SHOULDERS  TO  YOUR 
ANKLES. .  .BEGIN  THE  PUSH-UP  BY  BENDING  YOUR  ELBOWS 
AND  LOWERING  YOUR  ENTIRE  BODY  AS  A  SINGLE  UNIT  UNTIL 
YOUR  UPPER  ARMS  ARE  AT  LEAST  PARRALLEL  TO  THE 
GROUND. . . .THEN  RETURN  TO  THE  STARTING  POSITION  BY 
RAISING  YOUR  ENTIRE  BODY. . . .”  (U.S.  Department  of  the  Army, 
1998,  14-11-14-12) 


There  are  two  points  to  be  derived  from  this  description.  The  first  point  is  that  the  stated 
purpose  of  the  exercise  is  to  measure  the  “endurance  of  the  chest,  shoulder,  and  triceps 
muscles.”  Endurance  is  defined  in  FM  21-20  as  the  ability  to  conduct  repeated 
contractions  against  a  less-than-maximum  resistance  for  a  given  time.  The  second  is  the 
physical  description  of  the  conduct  of  the  exercise,  which  can  be  used  to  determine 
associated  body  actions.  These  body  actions  can  help  to  identify  the  muscles  used  to 
perform  the  exercise. 
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The  Pushup 

Source:  Pushup  (FM  21-20,  U.S.  Department  of  the  Army,  1998),  14-12 

Because  the  Exercise  Explorer  software  already  has  the  basic  pushup  in  its  catalog 
of  exercises  no  interpolation,  as  will  be  required  later  in  the  chapter  for  non-standard 
activities,  was  needed  to  identify  body  actions  for  the  pushup.  According  to  the  Exercise 
Explorer  software,  there  are  eight  body  actions  used  to  conduct  the  pushup  exercise. 

These  actions  as  are: 

•  Arm  Flexion  -  taking  the  arms  upward  in  front  or  from  the  sides  to 
overhead  (Exercise  Explorer,  2006,  exercise  analyzer  function) 

•  Arm  Horizontal  Adduction  -  moving  the  arms  horizontally  from  the  sides 
to  the  front  of  the  chest  (Exercise  Explorer,  2006,  exercise  analyzer 
function.) 

•  Elbow  Extension  -  straightening  the  elbow  from  a  flexed  position 
(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Head  Extension  -  moving  the  head  backwards,  chin  away  from  chest 
(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Spine  Extension  -  straightening  the  spine  from  a  hunched  over  position 
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(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Hip-Leg  Flexion  -  moving  the  leg  forward  toward  the  front  (Exercise 
Explorer,  2006,  exercise  analyzer  function.) 

•  Scapula  Abduction  -  taking  the  shoulder  blades  apart,  as  when  hunching 
the  shoulders  forward  (Exercise  Explorer,  2006,  exercise  analyzer 
function.) 

•  Knee  Flexion  -  bending  the  leg  at  the  knee.  (Exercise  Explorer,  2006, 
exercise  analyzer  function.) 

Exercise  Explorer  breaks  these  actions  down  by  how  they  are  used  and  associated 
muscle  contractions.  Ann  flexion,  ann  horizontal  adduction,  elbow  extension  scapula 
abduction,  are  used  to  conduct  the  “let  down”  motion  and  represent  eccentric  muscular 
contraction  (Exercise  Explorer,  2006,  exercise  analyzer  function.)  During  the  “push  up” 
portion  of  the  exercise  these  same  muscle  actions  would  represent,  by  definition, 
concentric  muscular  contractions  (Exercise  Explorer,  2006,  exercise  analyzer  function.) 
Head  extension,  spine  extension,  hip-leg  flexion,  and  knee  flexion  are  body  stabilization 
functions  and  represent  isometric  muscular  contractions  (Exercise  Explorer,  2006, 
exercise  analyzer  function.) 

Within  each  of  the  muscular  actions  required  to  conduct  the  pushup  exercise, 
there  are  numerous  individual  muscles  that  are  used.  Exercise  Explorer  breaks  each  of 
these  body  actions  down  into  the  associated  muscles.  The  four  concentric  and  eccentric 
contraction  muscles,  by  body  action  are  shown  in  Table  5.  The  associated  muscles  with 
the  four  isometric  body  actions  for  the  pushup  exercise  are  shown  in  Table  6.  This  list 
provides  a  basis  upon  which  to  conduct  the  comparison  against  the  TRADOC  identified 
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tasks  and  later  the  ILE  major  combat  tasks,  not  only  by  individual  muscle,  but  also  by  its 
associated  use  and  body  actions. 


Table  5.  Pushup  Concentric  and  Eccentric  Body  Actions  Analysis 


Am 


Biceps  Bra di« 


Coracobrachiafis 


Detail!  Aiterior 


Elector  afis  Major 


Am  llnitnrtit  Abdactioa 

EbmrEdasioa 

Cnracobractiiafis 

Anconeus 

Detoid  Artenor 

Ejdensor  Cana  RaifiaEs  Bevis 

Pedorafis  Major 

Ejdensor  Carpi  Raifiafis  Lonqus 

Latisamus  [torsi 

Ejdensor  Carpi  Ulnar  is 

Scapria  A  bd  action 

Etfensor  diyli  Maurri 

Ekensor  Dfiptoiwn 

Setrdus  Anterior 

Triceps  Bradii 

Source:  Pushup  (E2  Systems  Inc.,  2006), exercise  analysis  function 


Table  6.  Pushup  Isometric  Body  Actions  Muscle  Usage 


Head  cxtosna 

Lonqissimus  Capibs 

Obfequuus  Capibs  Superior 

Rectus  Capibs  Posterior  (mapr) 

Rectus  Capibs  Posterior  (irinor) 

Spinalis  Caphis 

Spleni us  Capibs 

Splenius  Cetviris 

Trapezius 

KKRexn 

Biceps  Femoris 

Gastrocnemius 

GiacSs 

Plantar  is 

Popfiteus 

Sarto  ri  us 

Semntembtanosus 

Serntendnosus 

*Tpmr  rulTTinn 

lio  costa  is  Cetviris 

lio  costa  is  Limboium 

lio  costa  is  Thoracis 

InteispinaEs 

Lotupsrimis  Captis 

Lompsrimis  Cetviris 

Longest  mis  Dora 

Mubfidus 

Quadiatus  Limbo  rum 

Rotatores 

Semispin  ales  Cetviris 

Semispaiales  Thoracis 

Spinal  es  Capibs 

Spiral  es  Cetviris 

Spiral  es  Dor  si 

tbrTegHenM 

Abductor  Brevis 

Abductor  Lonqus 

Abductor  Maqnus 

Gluteus  Medius 

GMeus  htnmus 

Giadis 

liacus 

Pecbneus 

Psoas  Mafor 

Psoas  hinr 

Rectus  Femoris 

Sartorius 

Tensor  Fascia  Latae 

Source:  Pushup  (E2  Systems  Inc.,  2006), exercise  analysis  function 
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Independent  articles  in  scientific  journals  were  used  to  lend  credence  to  the 
Exercise  Explorer  data.  An  article  in  The  American  Journal  of  Sports  Medicine, 
specifically  address  the  use  of  the  pushup  as  a  rehabilitative  exercise  for  strengthening 
the  serratus  anterior,  which  is  previously  identified  as  a  key  muscle  for  eccentric  and 
concentric  contraction  during  the  pushup,  in  patients  with  shoulder  dysfunctions 
(Ludewig  et  al.  2004,  484-485.)  Another  article  in  The  Journal  of  Strength  and 
Conditioning  Research  support  the  high  level  of  activation  of  the  pectoralis  major  and  the 
triceps  brachii  and  suggest  that  close-hand  pushups  are  more  difficult  than  wide-ann 
pushups  (Cogley  et  al.  2005,  630),  which  is  problematic  for  standardization  in  that  FM 
21-20  does  not  specify  a  close  or  wide  ann  position.  In  Medicine  &  Science  in  Sports  & 
Exercise,  researchers  specifically  identify  usage  of  the  rectus  abdominis,  external 
oblique,  internal  oblique,  latissimus  dorsi,  and  erector  spinae  muscles  used  for  body 
stabilization  along  with  the  pectoralis  major,  triceps  brachii,  biceps  brachii,  and  deltoid 
muscles  for  body  stabilization  (Freeman  et  al.  2006,  572.) 

By  using  the  Exercise  Explorer  software,  a  list  of  the  body  actions  and  muscles 
used  during  the  pushup  exercise  can  be  developed.  This  base  list  was  compared  to 
scientific  journal  articles  in  order  to  substantiate  the  scientific  credibility  of  this  list  of 
muscles  used.  These  body  actions  and  muscles  were  then  designated  as  eccentric  and  or 
concentric  or  isometric  during  the  exercise.  Based  on  this  information,  it  can  be  said  with 
a  high  degree  of  confidence,  that  the  pushup  does  meet  the  APFT’s  intent  to  measure  the 
endurance  of  the  chest,  shoulder,  and  tricep  muscles.  It  may  also  measure  the  strength  of 
certain  isometrically  contracted  muscles  during  the  spine  extension  which  is  an 
associated  action  of  body  stabilization.  With  no  supporting  documentation,  the  knee 
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flexion,  hip-leg  flexion,  and  head  extension  will  no  longer  be  considered  elements  of  the 
pushup  throughout  the  rest  of  the  thesis.  Table  7  represents  the  muscular  usage  attributed 
to  the  pushup  exercise  as  it  will  be  understood  throughout  the  rest  of  this  chapter: 


Table  7.  Final  Pushup  Body  Action  Analysis 


PUSHUP 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Arm  Flexion 

X 

X 

X 

Arm  Horizontal  Adduction 

X 

X 

X 

Elbow  Extension 

X 

X 

X 

Spine  Extension 

X 

Scapula  Abduction 

X 

X 

X 

The  sit-up  is  the  second  exercise  of  the  APFT.  As  with  the  pushup,  the  following 


is  an  excerpt  of  specific  instructions,  with  associated  image  (See  Figure  2)  found  in  FM 
21-20  from  which  Soldiers  are  briefed  before  execution  of  the  exercise: 


“THE  SIT-UP  EVENT  MEASURES  THE  ENDURANCE  OF  THE 
ABDOMINAL  AND  HIP  FLEXOR  MUSCLES. .  .ASSUME  THE 
STARTING  POSITION  BY  LYING  ON  YOUR  BACK  WITH  YOUR 
KNEES  BENT  AT  A  90-DEGREE  ANGLE.  YOUR  FEET  MAY  BE 
TOGETHER  OR  UP  TO  TWELVE  INCHES  APART. . . .  THE  HEEL  IS 
THE  ONLY  THING  THAT  MUST  STAY  IN  CONTACT  WITH  THE 
GROUND.  YOUR  FINGERS  MUST  BE  INTERLOCKED  BEHIND 
YOUR  HEAD. . . .BEGIN  RAISING  YOUR  UPPER  BODY  FORWARD 
TO,  OR  BEYOND,  THE  VERTICAL  POSITION. .  ..LOWER  YOUR 
BODY  UNTIL  THE  BOTTOM  OF  YOUR  SHOULDER  BLADES 
TOUCH  THE  GROUND.”  (U.S.  Department  of  the  Army,  1998,  14-14- 
14-16.) 


There  are  two  points  to  be  derived  from  this  description.  The  first  is  that  the  stated 
purpose  of  the  exercise  is  to  measure  the  “endurance  of  the  abdominal  and  hip  flexor 
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muscles.”  Again,  the  FM  21-20  definition  for  endurance  should  be  applied.  A  second 
piece  is  the  physical  description  of  the  conduct  of  the  exercise  which  can  be  used  to 
determine  associated  body  actions.  These  body  actions  can  help  to  identify  the  muscles 
used  to  perfonn  the  exercise. 


The  Sit-up 

Source:  Sit-up  (FM  21-20,  U.S.  Department  of  the  Army,  1998),  14-14 


Because  the  Exercise  Explorer  software  does  not  have  the  APFT’s  version  of  the 
sit-up  in  its  catalog  of  exercises,  some  interpolation  based  on  the  verbal  and  visual 
description  was  required  to  identify  body  actions  associated  with  the  exercise.  First,  the 
motions  chest  up  and  chest  down,  associated  with  the  actual  sit-up  movement,  were  used 
to  determine  the  body  actions  and  associated  muscles.  According  to  the  Exercise 
Explorer  software,  there  are  two  body  actions  associated  with  these  motions: 

•  Spine  Flexion  -  bending  the  spine  forward  to  a  hunched  over  position 
(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Head  Flexion  -  bringing  the  chin  toward  the  chest  (Exercise  Explorer, 
2006,  exercise  analyzer  function.) 
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Further  body  motions  based  on  the  FM  21-20  description  and  instructions  are: 


•  Hip-leg  Flexion  -  moving  the  leg  forward  to  the  front  (Exercise  Explorer, 
2006,  body  action  analyzer  function.)  (visually  depicted  in  Exercise 
Explorer  as  bending  at  the  waist)  which  is  based  on  the  FM  21-20 
instructions,  “ASSUME  THE  STARTING  POSITION  BY  LYING  ON 
YOUR  BACK  WITH  YOUR  KNEES  BENT  AT  A  90-DEGREE 
ANGLE. .  .BEGIN  RAISING  YOUR  UPPER  BODY  FORWARD. . .” 
(U.S.  Department  of  the  Army,  1998,  14-15.) 

•  Arm  Horizontal  Adduction  -  moving  the  arms  horizontally  from  the  sides 
to  the  front  of  the  chest,  (Exercise  Explorer,  2006,  body  action  analyzer 
function.)  based  on  the  graphic  representation  of  the  exercise  and  the 
instructions,  “YOUR  FINGERS  MUST  BE  INTERLOCKED  BEHIND 
YOUR  HEAD...”  (U.S.  Department  of  the  Army,  1998,  14-15.) 

•  Elbow  Flexion  -  bending  the  arm  at  the  elbow  (Exercise  Explorer,  2006, 
body  action  analyzer  function.)  based  on  the  graphic  representation  of  the 
exercise  and  the  instructions  “YOUR  FINGERS  MUST  BE 
INTERLOCKED  BEHIND  YOUR  HEAD...”(U.S.  Department  of  the 
Army,  1998,  14-15.) 

•  Knee  Flexion  -  bending  the  leg  at  the  knee  (Exercise  Explorer,  2006,  body 
action  analyzer  function.)  based  on  the  graphic  representation  and  the 
instructions,  “ASSUME  THE  STARTING  POSITION  BY  LYING  ON 
YOUR  BACK  WITH  YOUR  KNEES  BENT  AT  A  90-DEGREE 
ANGLE... ”(U.S.  Department  of  the  Army,  1998,  14-15.) 


33 


•  Wrist  Flexion  -  curling  the  wrist  moving  the  hand  in  the  direction  of  the 
palm  (Exercise  Explorer,  2006,  body  action  analyzer  function.)  based  on 
the  graphic  representation  and  the  instructions,  “YOUR  FINGERS  MUST 
BE  INTERLOCKED  BEHIND  YOUR  HEAD. .  ,”(U.S.  Department  of  the 
Army,  1998,  14-15.) 

•  Finger  Flexion  -  curling  the  fingers  as  when  making  a  fist  (Exercise 
Explorer,  2006,  body  action  analyzer  function.)  based  on  the  same 
information  as  wrist  flexion  from  the  FM  21-20  description  (U.S. 
Department  of  the  Army,  1998,  14-15.). 

All  three  types  of  muscle  contractions  are  used  in  the  execution  of  the  sit-up 
exercise  based  on  the  definitions  (Faulkner,  2003,  455  and  U.S.  Department  of  the  Army, 
1998,  3-1.)  Exercise  Explorer  characterizes  the  actions  of  spine  flexion  and  head  flexion 
as  concentric,  or  shortening  of  muscles,  on  the  way  up  and  eccentric,  or  lengthening  of 
muscles,  on  the  way  down.  The  hip-leg  flexion  action,  based  on  the  conduct  of  the 
exercise  provided  in  FM  21-20  is  also  by  definition,  concentric  on  the  upward  movement 
and  eccentric  on  the  downward.  Based  on  the  definition  of  isometric  contraction  it  is 
reasonable  to  assume,  again  based  on  the  description  provided  in  FM  21-20  for  the  sit-up 
exercise,  ann  horizontal  adduction,  wrist  flexion,  finger  flexion,  and  knee  flexion  fall  into 
this  category. 

Within  each  of  these  identified  muscular  actions  required  to  conduct  the  sit-up 
exercise,  there  are  numerous  individual  muscles  that  are  used.  Exercise  Explorer  breaks 
these  body  actions  down  into  these  associated  muscles.  The  concentric  and  eccentric 
contraction  muscles,  by  body  action  are  shown  in  Table  8.  The  associated  muscles  with 
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the  isometric  body  actions  for  the  sit-up  exercise  are  shown  in  Table  9.  As  with  the 
pushup  exercise,  this  list  establishes  a  basis  for  comparison,  by  body  action,  to  both  the 
TRADOC  identified  tasks  and  the  combat  tasks  from  the  survey. 


Table  8.  Sit-up  Concentric  and  Eccentric  Body  Actions  Muscle  Usage 


Hip-leg  flexion 

Abductor  Brevis 

Abductor  Lonqus 

Abductor  Maqnus 

GMeus  Metfius 

Giieus  kbixnus 

Gracits 

IBacus 

Pectneus 

Psoas  Mayor 

Psoas  hbior 

Rectus  Fetnoris 

Sartorius 

Tensor  Fascia  Latae 

External  Obique  Abdominal 

litemal  Obique  AMgamj 

Lonqus  Col  (rterior  obique) 


Lamps  Cot  (superior  obique) 

Lonqus  Col  (vertical) 


Rectus  Abdomxi  is 


Scalenus  Anterior 


Scalenus  Posterior 


_ Head  Fferino 

Lonqus  Capiis _ 

Rectus  Capiis  Anterior 

Stemodeidomasfciid 


Source:  Sit-up  (E2  Systems  Inc.,  2006), body  action  analysis  function 


Table  9.  Sit-up  Isometric  Body  Actions  Muscle  Usage 


_ EfcowrUearibn _ 

Biceps  Bradhi _ 

Braduafcs _ 

Bradiioniags _ 

Flemr  Carpi  Raiiais _ 

Flemr  Carpi  Ufaaris _ 

Ftanr  Dqtonm  Superfictais 

Palmaris  Lonqus _ 

Pronator  Teres _ 

Siqrinator _ 


iBgcrl  tenon 

Flewr  Ditptonm  Ftofuidus 

Flewr  Divtonm  Supeifictais 

Lwnbricals 

Palmar  hterossei 

Abductor  Dxpli  libirii 

Flexor  Diqii  hbninri  Brevis 

Opponens  Diqn  htnari 

Vtiist  Flexion 

Fle»r  Carpi  RaiSals 

Lle.Mii  Carpi  Ubiaris 

Palmaris  Lonqus 

Flewr  Digtorum  FYotundus 

Flewr  Dicptorum  Superfictais 

Flewr  Policus  Lonqus 

Knee  Flexion 

Biceps  Femoris 

Gasfeocnenaus 

Giacfls 

Pta  (Paris 

Popfiteus 

Sartorius 

Semrinembran  osus 

Semientbiosus 

Ann  Horizontal  Adduction 

Coracobradt  tails 

Pectorais  Mayor 

Detoid  Alter  hx 

Latissxnus  Doisi 

Source:  Sit-up  (E2  Systems  Inc.,  2006), body  action  analysis  function 
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Two  different  articles  in  Medicine  &Science  in  Sports  &  Exercise  indicate  the 
stresses  placed  on  the  trunk,  especially  the  abdominal  group,  and  leg  muscles  for  several 
sit-up-type  exercises.  In  one  article  the  authors  espouse  the  view  that  these  type  exercises 
could  be  useful  for  conditioning  the  leg  muscle  groups  as  well  as  the  abdominals  (Ricci 
and  Figura,  1981,  55-58)  Another  article  for  Medicine  &  Science  in  Sports  &  Exercise 
discusses  the  high  use  of  the  Psoas  muscles,  commonly  referred  to  as  the  hip  flexors, 
during  sit-up  type  exercises  (Juker  et  al.  1998,  305-309.)  Finally,  an  article  in  Physical 
Therapy  specifically  measure  the  percentage  of  contraction  for  the  upper  rectus 
abdominis,  lower  rectus  abdominis,  external  obliques,  internal  obliques,  latissimus  dorsi, 
lumbar  paraspinals,  and  rectus  femoris  (Escamilla  et  al.  2006,  664.)  Due  to  the  lack  of 
evidence  supporting  the  muscle  activity  of  the  supporting  body  actions,  wrist  flexion, 
finger  flexion,  knee  flexion,  elbow  flexion,  and  arm  horizontal  adduction,  these  will  not 
be  used  further  to  characterize  the  sit-up. 

By  using  the  Exercise  Explorer  software,  a  base  model  of  the  body  actions  and 
muscles  used  during  the  sit-up  exercise  was  developed.  This  base  was  then  compared  to 
scientific  journal  articles  in  order  to  substantiate  its  credibility.  Based  on  this 
information,  it  can  be  said  with  a  high  degree  of  confidence,  that  the  sit-up  does  meet  the 
intent  of  the  APFT  to  measure  the  endurance  of  the  hip  flexor  and  abdominal  muscles.  It 
may  measure  the  muscles  used  in  the  isometric  body  actions  with  some  degree  of 
confidence.  However,  for  the  purpose  of  this  thesis,  the  hip-leg  flexion  and  spine  flexion 
and  associated  muscles  will  be  the  only  two  body  actions  that  will  be  used,  as  they  could 
be  substantiated  with  supporting  evidence.  Table  10  represents  the  muscle  usage  that  will 
be  considered  to  be  associated  with  the  sit-up  exercise  throughout  the  rest  of  this  chapter: 
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Table  10.  Final  Sit-up  Body  Action  Analysis 


SIT-UP 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Hip-Leg  Flexion 

X 

X 

X 

Spine  Flexion 

X 

X 

X 

The  two  mile  run  is  the  third  event  in  the  APFT.  The  following  excerpt,  with 
associated  image  (See  Figure  3),  can  be  found  in  FM  21-20,  from  which  Soldiers  are 
briefed  before  execution  of  the  exercise: 


“THE  TWO-MILE  RUN  IS  USED  TO  ASSESS  YOUR  AEROBIC 
FITNESS  AND  YOUR  LEG  MUSCLES’  ENDURANCE... YOU  ARE 
BEING  TESTED  ON  YOUR  ABILITY  TO  COMPLETE  THE  2-MILE 
COURSE  IN  THE  SHORTEST  TIME  POSSIBLE... ALTHOUGH 
WALKING  IS  AUTHORIZED  IT  IS  STRONGLY  DISCOURAGED.” 
(Department  of  the  Army,  1998,  14-17-14-18.) 


As  with  the  previous  two  events,  a  similar  set  of  points  may  be  derived  from  this 
description.  The  first  is  that  the  stated  purpose  of  the  exercise  is  to  measure  the  “leg 
muscles’  endurance.”  Once  again,  the  FM  21-20  definition  for  endurance  should  be 
applied.  Secondly,  the  physical  description  of  the  conduct  of  the  exercise  can  again  be 
used  to  determine  associated  body  actions.  These  body  actions  can  help  to  identify  the 
muscles  used  to  perform  the  exercise. 
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Source:  Run  (FM  21-20,  U.S.  Department  of  the  Army,  1998),  14- 17 

Because  the  Exercise  Explorer  software  does  have  running  in  its  catalog  of 
exercises,  no  interpolation  was  required  to  identify  body  actions  associated  with  the 
exercise.  According  to  the  Exercise  Explorer  software,  there  are  thirteen  body  actions 
required  to  conduct  the  run  event  of  the  APFT : 

•  Knee  Extension  -  straightening  the  leg  at  the  knee  (Exercise  Explorer, 
2006,  exercise  analyzer  function.) 

•  Ankle  Plantar  Flexion  -  taking  the  toes  away  from  the  shin  (Exercise 
Explorer,  2006,  exercise  analyzer  function)  (visually  depicted  as  the  act  of 
bending  the  ankle  at  the  joint.) 

•  Hip-Leg  Extension  -  moving  the  leg  backward  from  being  in  front 
(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Spine  Rotation  -  rotating  the  spine  to  the  right  or  left  (Exercise  Explorer, 
2006,  exercise  analyzer  function.) 

•  Arm  Extension  -  bringing  the  anns  downward,  to  the  sides,  from  overhead 
(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Ankle  Dorsal  Flexion  -  bringing  the  toes  toward  the  shin  (Exercise 
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Explorer,  2006,  exercise  analyzer  function)  (visually  depicted  as  the  act  of 
bending  the  ankle  at  the  joint.) 

Further  body  actions  that  are  used  to  conduct  the  run  and  have  already  been  defined 
during  examination  of  the  pushup,  are  arm  flexion,  head  extension,  elbow  extension,  knee 
flexion,  and  spine  extension.  The  last  body  action,  hip-leg  extension,  was  identified  and 
defined  in  both  the  pushup  and  sit-up  analyses. 

Exercise  Explorer  characterizes  the  actions  of  spine  extension  and  head  extension 
as  body  stabilization  and  an  isometric  muscle  contraction.  It  further  designates  arm 
flexion,  elbow  flexion,  knee  extension,  ankle  plantar  flexion,  hip-leg  extension,  and  spine 
rotation  as  being  associated  with  the  leg  moving  back  and  the  ann  forward  motion  of  the 
run.  Ann  extension,  elbow  extension,  knee  flexion,  ankle  dorsal  flexion,  hip-leg  flexion, 
and  spine  rotation  are  associated  with  the  leg  moving  forward  and  the  arm  moving  back 
during  execution  of  the  event(Exercise  Explorer,  2006,  exercise  analyzer  function.)  By 
definition  of  isometric  contraction,  it  is  reasonable  to  assume  that  the  spine  and  head 
extension  are  indeed  isometric  (Faulkner,  2003,  455  and  U.S.  Department  of  the  Anny, 
1998,  3-1.)  The  other  body  motions  are  associated,  by  these  same  definitions,  with  both 
eccentric  and  concentric  contractions. 

Within  each  of  these  identified  muscular  actions  required  to  conduct  the  run 
exercise,  there  are  numerous  individual  muscles  that  are  used.  Exercise  Explorer  breaks 
these  body  actions  down  into  the  associated  muscles.  Body  actions  and  associated 
muscles  which  contract  concentrically  and  eccentrically  to  perform  the  “leg  backward 
and  ann  forward”  motions  are  shown  in  Table  11.  Body  actions  and  associated  muscles 
which  contract  concentrically  and  eccentrically  to  perform  the  “leg  forward  and  arm 
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backward”  motions  are  shown  in  Table  12.  The  body  actions  and  associated  muscles  for 
body  stabilization  identified  by  the  Exercise  Explorer  are  shown  in  Table  13.  These  lists 
continue  to  establish  that  from  which  to  conduct  the  comparison  against  the  TRADOC 
identified  tasks  and  later  the  ILE  major  combat  tasks,  by  individual  muscle,  and  also  by 
the  associated  use  and  body  actions. 


Table  11.  Concentric  and  Eccentric  Contractions  “leg  back  and  arms  forward”  Analysis 


EIxjwI  fexioa 

Aakfe  Plata  Fknoi 

Spree  Pot  it  ki  ■ 

Biceps  Bra dii 

Flexor  Ditjlonrei  Lonqus 

External  Oblique  Afadorrinal 

Bra  eta  Es 

Flexir  Hafluas  Lonqus 

liter itiil  Oblique  Abdoirinal 

Bractanfiafis 

Gasbocnerrius 

MuHdus 

Flemr  Carpi  RaiiaEs 

Peroneus  Brevis 

Rotatores 

i  loan  Carpi  Ukiaris 

Peroneus  Lonqus 

Scalenus  Art  error 

Flexor  Ditpliinvn  SuperfictaEs 

11a  it  at  is 

Scalenus  Medrus 

Pal mans  Lonqus 

Soleus 

Scalenus  Ftostorior 

Pronator  Teres 

TitaEs  Posterior 

SemtspaiaEs  Cervicis 

SiMtalor 

SemtspaiaEs  Thoracis 

11 V  Leq  Extension 

Kaeel  xtDKioa 

Abductor  Maipus 

Am  1  IcscicM 

Rectus  Fenwris 

Biceps  Femoris 

Biceps  Bra  dii 

Vastus  Intotmedius 

GMeus  Maxxnis 

Coracobrachiais 

Vastus  Lateralis 

Gluteus  Medws 

Del  old  Alter  mn 

Vastus  Me  (EaEs 

Semanembran  osus 

PectoraEs  Major 

Semtemkiosus 

Source:  Run  (E2  Systems  Inc.,  2006), exercise  analysis  function 
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Table  12.  Concentric  and  Eccentric  Contractions  “leg  forward  and  arm  back”  Analysis 


Wp-LegnewMi 


Abductor  Brevis 

Abductor  Lonqus 

Abductor  Mawius 

GUeus  Me  thus 

Ghteus  Moionus 

Grarilis 

Ifiacus 

Pectmeus 

Psoas  Major 

Psoas  hbnor 

Rectus  Fernoris 

Sartorius 

Tensor  Fascia  Latae 

fl«Ue  Dorsal  Hexioe 
Btensar  Diqitoium  Lonqus 

Brfensor  Halhrris  Lonqus 

PeroneusTertkis _ 

Tibiafis  Anterior 


_ Sfe  Rotate  ■ 

Eiiemal  Oblique  Abdomnal 

Internal  Oblique  Abdominal 

Mufcidus _ 

RoMores _ 

Scalenus  Aiierior _ 

Scalenus  Medius _ 

Scalenus  Posterior _ 

Senrispaiafes  Ceivids _ 

Senrispinafes  Thoracis 


_ Arm  Extension 

Detoid  Posterior _ 

LAsanus  Doisi _ 

Sitiscapdaris _ 

Teres  Major _ 

Teres  bin  or _ 

Triceps  Bra dii 


Ekw  Extens  ioa 

Anconeus 

Etf  ensor  Carpi  Racfiafes  Ebevis 

Ertensor  Carpi  Ra (Safes  Lonqus 

Etf  ensor  Carpi  Ulna  us 

Etfensor  dripti  Steam 

Extensor  Dkptoium 

Triceps  Bradii 

KkcHgxdb 

Biceps  Fernoris 

Gasfrocneuuus 

Gradis 

Plantaris 

Popfiteus 

Sartorius 

Semimembranosus 

Semiemfinosus 

Source:  Run  (E2  Systems  Inc.,  2006), exercise  analysis  function 


Table  13.  Run  Body  Stabilization  Body  Actions  Muscle  Usage 


_ Head  Extension _ 

Lonqissunus  Capitis _ 

Obfequuus  Capitis  Superior 

Rectus  Capitis  Posterior  (mainl 

Rectus  Capitis  Posterior  (nr nor) 
Spinalis  Capiis _ 

Splenius  Capitis _ 

Splenius  Cetviris _ 

Trapezius _ 


*ipuir  1  iti  ■  ine 

1  bo  co  stabs  Cerviris 

1  bo  co  stabs  Lwnboium 

1  bo  co  stabs  Thoraris 

liieispaiafis 

Lontpsamis  Capiis 

Lontpsamis  Cerviris 

Lonipsamis  Dora 

Mu  kb  dus 

Quadratic;  Lionbomm 

RolMores 

Semtspinales  Cerviris 

Semtspinales  Thoraris 

Spinales  Capiis 

Spinales  Cervicis 

Spinales  Doisi 

Source:  Run  (E2  Systems  Inc.,  2006), exercise  analysis  function 
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As  before,  articles  in  scientific  journals  were  used  to  lend  support  to  this  Exercise 
Explorer  data  on  the  body  motions  associated  with  the  run.  An  article  in  Clinics  in  Sports 
Medicine,  provides  a  relatively  thorough  and  understandable  explanation  of  the 
differences  between  walking,  running,  and  sprinting.  Generally,  the  body  lowers  its 
center  of  gravity  as  it  increases  speed  from  walking  to  running  to  sprinting.  As  these 
actions  take  place  there  is  an  associated  joint  extension  as  the  stride  lengthens  which  has 
implications  on  the  importance  of  flexibility.  Also,  probably  most  importantly, 
electromyography  shows  that  with  increased  speed,  the  individual  leg  muscles  show 
increased  activity  for  a  longer  portion  of  the  gait.  In  short,  increased  speed  means  an 
increased  proportion  of  muscle  usage  (Thorardson,  1997,  242-243.)  The  importance  of 
these  differences  will  become  more  readily  apparent  later  in  this  chapter.  This  article 
supports  the  Exercise  Explorer  assertion  that  rotation,  hip-leg  flexion,  knee  flexion  and 
ankle  dorsal  flexion  are  components  of  running.  He  also  addresses  the  use  of  most  of  the 
major  leg  muscle  groups  identified  by  the  program  and  describes  how  some  muscles  can 
contract  eccentrically  and  concentrically  at  the  same  time  with  increased  speed 
(Thorardson,  1997,  245.) 

Another  article  in  The  American  Journal  of  Sports  Medicine,  illustrates  the  same 
conclusions  as  Thordarson.  There  are  several  major  differences  between  walking, 
running,  and  sprinting.  These  differences  are  the  increase  in  muscle  usage  as  a  person 
speeds  up,  changes  in  joint  range  of  motion,  the  differences  in  how  the  foot  makes 
contact  with  the  ground,  and  a  body’s  center  of  gravity  (Mann  and  Hagy,  1980,  346.) 
Within  the  article,  these  authors  also  lend  support  to  the  Exercise  Explorer  by  identifying 


42 


the  hip-leg  flexion  and  extension,  knee  flexion  and  extension,  and  ankle  plantar  and 
dorsal  flexion  body  motions  as  well  as  most  of  the  associated  muscle  groups.  Both 
articles  tend  to  show  that  the  muscles  associated  with  the  identified  body  motions 
undergo  eccentric  and  concentric  contraction. 

The  Exercise  Explorer  software  developed  a  base  model  of  the  body  actions  and 
muscles  used  during  the  run.  This  base  was  then  compared  to  journal  articles  in  order  to 
substantiate  its  credibility.  Based  on  this  information,  it  can  be  said  with  a  high  degree  of 
confidence,  that  the  run  does  meet  the  intent  of  the  APFT  to  measure  the  endurance  of  the 
leg  muscles.  Also,  the  stability  actions  of  running  are  associated  with  torso  rotation 
(Kumar,  Narayan,  and  Zedka,  1996,  1503-1505)  muscles  which  are  part  of  spine  rotation. 
It  may  also  measure  the  muscles  used  in  the  isometric  body  stabilization  actions  of  head 
and  spine  extension  and  some  muscular  output  associated  with  the  arm  forward  and 
backward  movement  of  running.  However,  since  no  further  evidence  could  be  found  to 
substantiate  these  last  two,  they  will  not  be  used  further  in  the  thesis.  Instead,  the  run  will 
be  used  as  a  measure  of  leg  muscles  and  torso  muscles  associated  with  body  rotation. 

The  following  chart  represents  muscle  usage  associated  with  the  run  event  and  will  be 
used  for  the  remainder  of  the  chapter  as  shown  in  Table  14. 


Table  14.  Final  Run  Body  Action  Analysis 


RUN 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Knee  Extension 

X 

X 

X 

Ankle  Plantar  Flexion 

X 

X 

X 

Hip-Leg  Extension 

X 

X 

X 

Spine  Rotation 

X 

X 

X 

Knee  Flexion 

X 

X 

X 

Ankle  Dorsal  Flexion 

X 

X 

X 
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Each  APFT  event  states  that  it  is  intended  to  measure  a  specific  element  of  a 
couple  of  specific  muscle  groups.  The  intent  of  the  pushup  is  to  measure  the  endurance 
of  the  chest,  tricep,  and  shoulder  muscles.  The  sit-up’s  purpose  is  to  measure  the 
endurance  of  the  abdominal  and  hip-flexor  muscles.  The  run  is  meant  to  measure 
endurance  of  the  leg  muscles  (U.S.  Department  of  the  Army,  1998,  14-11-14-18.  Given 
the  FM  21-20  definition  of  endurance,  and  the  information  gained  from  the  commercial 
Exercise  Explorer  in  combination  with  professional  scientific  experimentation,  it  was 
determined  that  the  APFT  events  do  measure  what  they  intend.  Table  15  graphically 
depicts  what  the  APFT  measures  at  the  muscular  level.  The  exercises  are  almost 
primarily  focused  on  measures  of  eccentric  and  concentric  contraction  at  the  muscular 
level.  All  of  the  exercises  are  focused  on  endurance,  rather  than  strength.  This  chart  will 
be  used  later  as  APFT  events  are  compared  to  the  TRADOC  tasks  and  eventually  the 
tasks  which  resulted  form  the  CGSC  survey. 


Table  15.  Final  APFT  Muscular  Usage  Chart 


Pudup 

S*ip 

Kin 

Isometric 

Eccertnc 

Concerdric 

Eh  durance 

Strenidii 

Aim  1  tenon 

X 

X 

X 

X 

Ann  HorizDital  Adduction 

X 

X 

X 

X 

EfcowEdenskm 

X 

X 

X 

X 

Seine  Extension 

X 

Scaptda  Abduction 

X 

X 

X 

X 

Hp>  1  eg  Flerion 

X 

X 

X 

X 

Spine  Flexion 

X 

X 

X 

X 

Knee  Extension 

X 

X 

X 

X 

Ankle  Haidar  Flerion 

X 

X 

X 

X 

Hp  1  eg  Esdenswn 

X 

X 

X 

X 

Spine  Rotation 

X 

X 

X 

X 

Knee  Flerion 

X 

X 

X 

X 

Ankle  Doisal  Fleidon 

X 

X 

X 

X 
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Section  2 


This  section  will  analyze  the  combat  tasks  identified  in  the  TRADOC  PT  manual. 
The  following  TRADOC  tasks  will  be  analyzed  using  the  same  methodology  as  the 
APFT  events:  lifting  from  the  ground,  lifting  overhead,  push,  pulling  or  climbing, 
rotation,  jumping  and  landing,  lunging,  marching,  and  running  and  changing  direction. 
Upon  completion,  the  TRADOC  tasks  will  be  compared  to  the  APFT  events  to  ascertain 
if  there  is  any  similarity  between  the  two. 

The  first  task  identified  in  the  TRADOC  PT  manual  is  lifting  from  the  ground. 
The  following  is  the  written  description.  For  the  associated  image  see  Figure  4. 


“Power  the  lift  with  the  legs,  not  the  back.  Then  continue  to  bend  at  the 
hips  and  knees  to  lower  the  body.  In  order  to  protect  the  back,  keep  the 
hips  set  and  the  abdominal  muscles  tight  throughout  the  lift.  Keep  the 
load  close  to  the  body  from  start  to  finish.  When  Soldiers  must  turn  under 
load,  do  so  by  pivoting  the  feet  rather  than  twisting  the  trunk.”  (U.S. 
Department  of  the  Army,  2003,  161.) 


This  visual  and  written  physical  description  of  the  conduct  of  the  activity  can  be  used  to 
determine  associated  body  actions.  These  body  actions  can  help  to  identify  the  muscles 
used  to  perfonn  the  exercise.  Because  the  Exercise  Explorer  software  does  not  have  this 
exact  physical  task  in  its  catalog  of  exercises  some  interpolation  was  required  to  identify 
body  actions  for  the  task.  In  this  case  the  “deadlift”  exercise  was  used  as  the  base  due  to 
its  similarity  to  the  description  of  this  task  in  the  manual.  The  associated  body  actions  for 
the  “deadlift”  as  described  and  defined  by  Exercise  Explorer  are: 

•  Knee  Extension  -  straightening  the  leg  at  the  knee  (Exercise  Explorer,  2006, 


45 


exercise  analyzer  function.) 

•  Hip-Leg  Extension  -  moving  the  leg  backward  from  being  in  front  (Exercise 
Explorer,  2006,  exercise  analyzer  function.) 

•  Spine  Extension  -  straightening  the  spine  from  a  hunched  over  position  (Exercise 
Explorer,  2006,  exercise  analyzer  function.) 

•  Wrist  Flexion  -  curling  the  wrist  moving  the  hand  in  the  direction  of  the  palm 
(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Finger  Flexion  -  curling  the  fingers  as  when  making  a  fist  (Exercise  Explorer, 
2006,  exercise  analyzer  function.) 

•  Thumb  Flexion  -  curling  the  thumb  as  when  gripping  (Exercise  Explorer,  2006, 
exercise  analyzer  function.) 

•  The  following  body  action  is  not  associated  with  the  Exercise  Explorer’s 
“deadlift”  exercise  but  encompasses  the  majority  of  the  abdominal  muscles, 
which  the  TRADOC  manual  specifically  discusses  in  its  description  of  this  task 
(U.S.  Department  of  the  Army,  2003,  161.) 

•  Spine  Flexion  -  bending  the  spine  forward  to  a  hunched  over  position  (Exercise 
Explorer,  2006,  exercise  analyzer  function.) 
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Lifting  From  the  Ground 

Source:  Lifting  from  the  ground  (TRADOC  Standardized  Physical  Training  Guide,  U.S. 
Department  of  the  Army,  2003),  161 

Based  on  the  definitions  discussed  earlier,  the  body  actions  associated  with  this 
TRADOC  task  constitute  concentric  and  isometric  muscular  contractions  (Faulkner, 
2003,  455  and  U.S.  Department  of  the  Anny,  1998,  3-1.)  By  examining  the  TRADOC 
visual  and  written  description  of  the  task,  it  becomes  clearer.  Knee  extension,  hip-leg 
extension,  spine  extension  are,  by  definition,  concentric  muscle  contractions  as  they 
represent  the  positive  phase  or  shortening  of  muscles  (Faulkner,  2003,  455  and  U.S. 
Department  of  the  Army,  1998,  3-1)  as  force  is  applied  to  stand  up  bearing  weight  that  is 
pictured  and  described  in  the  manual.  These  body  actions  are  also  related  more  to 
muscular  strength  than  muscular  endurance  since  they  probably  would  not  be  conducted 
repetitively  over  a  period  of  time  (U.S.  Department  of  the  Army,  1998,  3-1.)  Once  a 
standing  position  is  gained,  spine  extension  becomes  an  isometric  muscle  contraction, 
exerting  force  without  changing  joint  angles  (Faulkner,  2003,  455  and  U.S.  Department 
of  the  Army,  1998,  3-1),  to  maintain  an  upright  position.  Wrist  flexion,  finger  flexion, 
and  thumb  flexion,  are  depicted  in  the  pictures  of  Soldiers  carrying  a  litter  and  another 
Soldier,  which  represent  isometric  contractions  as  per  the  definition.  The  TRADOC 


47 


manual  ensures  to  warn  Soldiers  to  “keep  the  hips  set  and  the  abdominal  muscles  tight 
throughout  the  lift  ”(U.S.  Department  of  the  Army,  2003,  161.)  Based  on  this 
information,  spine  flexion,  which  incorporates  most  of  the  abdominal  muscles  and  which 
the  Exercise  Explorer  program  credits  with  maintaining  body  stabilization,  is  isometric. 

Within  each  of  the  muscular  actions  required  to  conduct  the  lifting  from  the 
ground,  there  are  numerous  individual  muscles  that  are  used.  Exercise  Explorer  breaks 
these  body  actions  down  into  associated  muscles  used.  The  concentric  contraction 
muscles,  by  body  action  are  shown  in  Table  16.  The  muscles  associated  with  the 
isometric  body  actions  for  lifting  from  the  ground  are  shown  in  Table  17.  This  list 
provides  a  basis  to  begin  to  conduct  the  comparison  against  the  APFT  by  body  actions, 
the  associated  muscles  and  how  they  are  used. 


Table  16.  Lift  From  the  Ground  Concentric  Body  Actions  Muscle  Usage 


Spae  ExtEosioa 

liocostafis  Cervids 

Ifeocostaks  L  umbo  rum 

IfeocodaKs  Thoracis 

Inteispinais 

Lontpsdmis  Capitis 

Lompsdnus  Cervicts 

Lonrpsdnus  Dora 

Mufefidus 

Quadiatus  Limborum 

Rotatoies 

Semispmales  Cervids 

Semispmales  Thoracis 

Spinales  Capitis 

Spinal  es  Cervids 

Spinales  Dorsi 

Hyleg  Exteasi 

Abductor  Maipms 

Biceps  Fentons 

GfcMeus  Maxemis 
GUeus  Medius 
Semonenibranosus 
Semtenrfinosus 


Rectus  Femoris 
Vastus  hiteimedius 
Vastus  UMeiahs 
Vastus  bktfiafes 


Source:  Deadlift  (E2  Systems  Inc.,  2006), exercise  analysis  function 
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Table  17.  Lift  From  the  Ground  Isometric  Body  Actions  Muscle  Usage 


WfcEt  Henoa 

Floor  Carpi  Ratfcah; 

Fleffli  Carpi  Ubiaris 

Pal  mans  Longus 

Floor  Diiptonm  FYofuidus 

Floor  Dkptorun  Supeifictafis 

Floor  Pol  mis  Longus 

FagerFfexiaa 

Floor  Diulorun  FVofuidus 

Floor  Diulorun  Supeifictafes 

Lunfaricals 

Palmar  biter ossei 

Abductor  Dnjti  Unna 

Floor  Diipti  Mnini  Brevis 

Opponens  Digit  Ihim 

Hei 


Eternal  Oblique  Abdonmaj 

hjemaj  Oblique  Abdoidnal 


Lnnqiis  Cob  firferior  obiquel 

Longus  Cnl  (sryeriu  oblique) 
Longus  CoK  jrafaj) 


Recfeis  Abdomns 


Scalenus  Anteror 


Scalenus  Risterior 


Floor  Polios  Brevis 


Llooi  Pol iqs  Longus 


Opponens  Fibers 


SfMKExtEBSKM 

1  ho  co  stabs  Cervids 

Iboco  stabs  Lunboram 

Ibocodafis  Thoracis 

Inteisprnafis 

Lonvsamis  Capitis 

Lonvsamis  Cervicts 

Lonipsanus  Dud 

Mubfidus 

Quadratus  Lunfaoium 

Rot^ores 

Semtspoiales  Cervids 

Semtspoiales  1  horacts 

Spinal  es  Capitis 

Spinales  Cervids 

Spinal  es  Dor  si 

Source:  Deadlift  (E2  Systems  Inc.,  2006), Body  action  analysis  function 


The  information  gained  from  the  Exercise  Explorer  is  confirmed  by  several  other 

sources.  In  an  article  in  Medicine  &  Science  in  Sports  &  Exercise  specifically  addresses 

and  corroborates  the  major  leg  muscle  groups  used  to  conduct  the  concentric  muscle 

contractions  of  the  deadlift  exercises  (Escamilla  et  al.  2002,  682-684.)  In  this  same 

article,  researchers  discuss  the  deadlift’s  body  stabilization  requirements  and  associated 

muscle  groups,  specifically  the  abdominals.  Outside  sources  could  not  verify  the  use  of 

wrist,  finger,  and  thumb  flexion  requirement  in  the  context  of  the  deadlift.  However,  an 

article  on  rock  climbing  in  Sports  Medicine  discusses  the  associated  muscle  groups  of  the 

forearms,  hands,  and  fingers,  and  their  importance  to  the  isometric  contractions 

associated  with  grip  strength  (Giles,  Rhodes,  and  Taunton,  2006,  535-537.)  Based  on  the 

Exercise  Explorer  software  and  Escamilla’s  corroboration  there  is  a  high  degree  of 

confidence  that  the  body  actions  and  muscle  groups  identified  above  as  being  associated 

with  the  leg  movements  are  accurate  to  this  task.  Based  on  the  software’s  identification 
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of  the  body  actions  and  muscles  associated  with  gripping  and  the  reinforcement  by 
Giles’s  article  even  though  not  specific  to  the  deadlift,  these  are  accepted  as  part  of  the 
actions  associated  with  the  deadlift.  The  body  actions  associated  with  stabilization  will 
be  used  based  on  Escamilla’s  article  and  the  stress  placed  on  it  in  the  TRADOC  manual 
description.  Table  18  represents  the  findings  in  regard  to  this  lifting  task  and  will  be 
utilized  in  future  comparison  to  the  APFT. 


Table  18.  Final  Tiffing  From  the  Ground  Body  Action  Analysis 


LIFT  FROM  THE  GROUND 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Knee  Extension 

X 

X 

Hip-Leg  Extension 

X 

X 

Spine  Flexion 

X 

Wrist  Flexion 

X 

Finger  Flexion 

X 

Thumb  Flexion 

X 

Spine  Extension 

X 

The  next  task  identified  in  the  TRADOC  PT  manual  is  lifting  overhead.  The 
following  is  the  written  description  from  the  manual,  with  associated  image  (See  Figure 
5.) 


“Most  of  the  power  for  pushing  an  object  overhead  comes  from  the  legs. 
To  transmit  leg  strength  through  the  trunk  and  arms  to  the  object  being 
pushed,  set  the  hips  and  tighten  the  abdominal  muscles.  Hands  should  be 
placed  shoulder  width  apart  with  the  upper  arms  in  line  with  the  trunk. 
Squat  slightly  then  forcefully  straighten  the  legs  in  a  coordinated  effort 
with  the  actions  of  the  arms.”  (U.S.  Department  of  the  Army,  2003,  162.) 


These  visual  and  written  physical  descriptions  of  the  activity  were  used  to  determine 
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associated  body  actions  and  associated  muscles  used  to  perform  the  exercise.  Again,  the 
Exercise  Explorer  software  does  not  have  this  exact  physical  task  in  its  catalog  of 
exercises  so  some  interpolation  was  required  to  identify  body  actions  for  the  task.  In  this 
case,  based  on  the  manual’s  visual  and  written  depictions  of  the  action,  information  from 
both  the  “squat”  and  “military  press”  exercises,  along  with  body  stabilization  motions, 
were  used  to  identify  body  actions.  The  body  actions  for  the  squat  as  described  and 
defined  by  Exercise  Explorer  are  similar  to  the  deadlift:  knee  extension,  hip-leg 
extension,  and  spine  extension.  The  military  press  requires  wrist  flexion,  finger  flexion, 
and  thumb  flexion,  which  were  also  addressed  previously  with  the  deadlift.  The  military 
press  further  uses  the  following  actions  reviewed  below: 

•  Elbow  Extension  -  straightening  the  elbow  from  a  flexed  position 
(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Arm  Flexion  -  taking  the  arms  upward  in  front,  from  the  sides  to  overhead 
(Exercise  Explorer,  2006,  exercise  analyzer  function.) 

•  Ann  Abduction  -  taking  the  arms  away  from  the  body  sideways  (Exercise 
Explorer,  2006,  exercise  analyzer  function.) 

•  Scapula  Elevation  -  moving  the  shoulder  blades  upward  as  when  raising 
the  shoulders  (Exercise  Explorer,  2006,  exercise  analyzer  function.) 

The  description  of  spine  flexion  will  also  be  used  again  in  order  to  address  the  abdominal 
groups  associated  with  it.  This  is  due,  once  again,  to  the  TRADOC  manual’s  specific 
direction  to  tighten  the  abdominal  muscles  (U.S.  Department  of  the  Army,  2003,  162.) 
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Lifting  Overhead 

Source:  Lifting  overhead  (TRADOC  Standardized  Physical  Training  Guide,  U.S. 
Department  of  the  Army,  2003),  162 


Based  on  the  definitions  identified  previously  from  Faulkner  and  FM  21-20,  some 
of  these  body  actions  will  constitute  concentric  and  isometric  muscular  contractions.  The 
TRADOC  visual  and  written  description  of  the  task  clarifies  the  reasoning.  As  with  the 
“lifting  from  the  ground”  task,  knee  extension,  hip-leg  extension,  spine  extension  are 
concentric  muscle  contractions,  as  they  represent  the  positive  phase  or  shortening  of 
muscles  (Faulkner,  2003,  455  and  U.S.  Department  of  the  Anny,  1998,  3-1)  as  force  is 
applied  to  stand  up  bearing  weight  as  is  pictured  and  described  in  the  manual.  Once 
again,  these  body  actions  are  related  more  to  muscular  strength  rather  than  muscular 
endurance,  according  to  the  FM  21-20  definitions.  Once  a  standing  position  is  gained, 
spine  extension  becomes  an  isometric  muscle  contraction  to  maintain  an  upright  position. 
Wrist  flexion,  finger  flexion,  and  thumb  flexion,  are  shown  in  the  pictures  as  Soldiers 
holding  a  litter  and  another  Soldier  holding  weights,  which  represent  isometric 
contractions  as  per  the  definition.  The  TRADOC  manual  takes  care  to  warn  Soldiers  to 
“set  the  hips  and  tighten  the  abdominal  muscles.”  Based  on  this  infonnation,  spine 
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flexion,  which  incorporates  most  of  the  abdominal  muscles  and  which  the  Exercise 
Explorer  program  credits  with  maintaining  body  stabilization,  is  isometric. 

Within  each  of  the  muscular  actions  required  to  conduct  the  lifting  overhead, 
there  are  numerous  individual  muscles  that  are  used.  Exercise  Explorer  breaks  these 
body  actions  down  into  these  associated  muscles.  The  concentric  contraction  muscles  for 
the  squat,  by  body  action  are  shown  in  Table  19.  The  concentrically  contracting  muscles 
associated  with  the  military  press  portion  of  the  task  are  represented  in  Table  20.  The 
body  actions  associated  with  isometric  contractions  of  the  military  press  are  shown  in 
Table  2 1 .  This  list  establishes  a  basis  for  comparison  against  the  APFT  by  body  actions 
and  associated  muscle  usage. 


Table  19.  Muscles  of  Squat  Concentric  Contraction  Body  Actions 


Spiae  Exteasioa 

IBocoriais  Cerviris 

Ibocotfnks  Lumboium 

liocoriafis  Thoracis 

liteispmafes 

Lontpsamis  Capitis 

Lompsamis  Cervicis 

Longpssimus  Dor  si 

MuHfidus 

Quadratus  Lumbonim 

Ratatores 

Semtspaiaies  Cerviris 

Semtspaiaies  Thoracis 

Spi  nales  Capitis 

Sp  nales  Cerviris 

Spi  (tales  Dor  si 

HyTeg  Exteasioa 

Abductor  Maipus 

Biceps  Femoiis _ 

GhMeus  Maxims 
Gliteus  Medius _ 

Setranembranosus 
Serrated  (biosus 


Kaee  Exteasioa 
Rectus  Femoris 

Vastus  tiiteimedius 
Vastus  L^eiafcs 
Vastus  Mediafis 


Source:  Squat  (E2  Systems  Inc.,  2006),  Exercise  analysis  function 
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Table  20.  Muscles  of  Military  Press  Concentric  Contraction  Body  Actions 


_ Am  I  ieiBoi 

Biceps  Brarfii _ 

Coracobradiiafcs _ 

Detoid  Arterior _ 

PertnraBs  Major 

ScapMr  BewrfM 

LeviMoi  Sragjfag _ 

Rhonfeoid  Mapr _ 

Bhoutiowl  Miw _ 

Trapezius 


_ I  fcovrE  xtusiou _ 

Anconeus _ 

E  denser  Carpi  Raiiafcs  Brevis 

Ertensor  Carpi  Radiate;  Lonqus 

Bteisw  Carpi  Ulna  us _ 

E  Censor  dwpti  lUhini _ 

Erfensor  Dijptomm _ 

Triceps  BradiB 


_ Aim  Ahhcfins 

Detoid  Arterior _ 

Detoid  Mddle _ 

Detoid  Posterior _ 

Supra  yinatus _ 

lidraspuiJus 


Source:  Squat  (E2  Systems  Inc.,  2006),  Exercise  analysis  function 


Table  2 1 .  Muscles  of  Military  Press  Isometric  Contraction  Body  Actions 


SpbeExtEra 

feocostafes  Cervrcis 

feocostafes  Lumbomm 

feocostafis  Thoracis 

kteispmafes 

Lonipssanus  Capitis 

Lontpssanus  Cemas 

Lontpssunus  Docsi 

hMtifedus 

Quadratus  Lumbonjm 

Ratines 

Semispmales  Cetvicis 

Semispmales  Thoracis 

Spmales  Capitis 

Spmales  Cervrcis 

Spmales  Duisi 

VtkEtHenoa 

Flexor  Carpi  RaiSals 

Flexnr  Carpi  Ulnaris 

Pal  mans  Longus 

Flewr  Daptonan  FYofimdus 

Flexor  D  apiarian  Supeifictafes 

Flexor  Policus  Longus 

Irigcrlbrim 

Flexor  Daptonan  FVoftmdus 

Flexor  Daptonan  Supeifictafes 

Lumbricals 

Paimai  kiterossei 

Abductor  Dapti  Mum 

Flexor  Dapti  Mnm  Brevis 

Opponens  Digife  Maim 

Thm^iFleino 
Fjaur  Polios  Brevis 

Flemr  Polios  Longus 
Opponens  Pofe 


Ertenaj  Oblique  Abdoiraial 

litemal  Oblique  Abdoranal 

Longus  Cot  flrferior  obfeque) 

Longus  Coi  (siyerior  oblique) 
Longus  Coi  (vertical) _ 

Reckis  Abdominis 


Scaie  nus  Anterior 
Scalenus  ftisterior 


Source:  Squat  (E2  Systems  Inc.,  2006),  Body  action  analysis  function 


The  muscle  usage  and  body  action  information  gathered  from  Exercise  Explorer 

Software  has  been  verified  through  other  sources.  An  article  in  Medicine  &  Science  in 

Sports  &  Exercise  specifically  addresses  and  corroborates  the  major  leg  muscle  groups 

used  to  conduct  the  concentric  muscle  contractions  of  the  squat  exercises  (Escamilla  et  al. 
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2002,  687.)  Researchers  addresse  the  body  stabilization  requirement  to  conduct  the  squat 
exercise  for  an  article  in  Ergonomics  (Duplessis  et  al.  1998,  795-797 .)  Documentation 
which  addressed  wrist,  finger,  and  thumb  flexion  in  the  context  of  the  squat  was  not 
available.  However,  in  an  article  on  rock  climbing  in  Sports  Medicine  discusses 
activation  of  the  associated  muscle  groups  of  the  forearms,  hands,  and  fingers  (Giles, 
Rhodes,  and  Taunton,  2006,  535-537).  The  article  further  classifies  grip  strength  as  a 
measure  of  isometric  contractions.  This  grip  strength  has  to  be  taken  into  account  as 
necessary  based  on  the  TRADOC  manual’s  graphic  representation  of  the  task.  An  article 
in  Medicine  &  Science  in  Sports  &  Exercise,  corroborates  the  use  of  muscles  associated 
with  arm  flexion,  arm  abduction,  and  scapula  elevation,  used  to  conduct  the  military  press 
(Horrigan  et  al.  1999,  1364.)  Based  on  the  Exercise  Explorer  software  and  these  multiple 
independent  research,  the  body  actions  and  muscle  groups  identified  as  being  associated 
with  the  leg  movements,  overhead  lifting  movements,  stabilization  movements,  and 
gripping  are  legitimate  for  this  TRADOC  task.  The  following  chart  represents  the  basis 
for  this  task  as  it  will  be  compared  to  the  APFT  later  in  this  chapter  (See  Table  22.) 


Table  22.  Final  Analysis  of  Lifting  Overhead  Body  Actions 


LIFT  OVERHEAD 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Knee  Extension 

X 

X 

Hip-Leg  Extension 

X 

X 

Spine  Extension 

X 

Spine  Flexion 

X 

Wrist  Flexion 

X 

Finger  Flexion 

X 

Thumb  Flexion 

X 

Arm  Flexion 

X 

X 

Arm  Abduction 

X 

X 

Scapula  Elevation 

X 

X 
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The  third  task  identified  in  the  TRADOC  PT  manual  is  pushing.  The  following  is 
the  written  description,  with  associated  image  (See  Figure  6.) 

“Push  with  the  hands  in  front  of  the  shoulders  and  the  upper  anns  close  to 
the  body.  This  technique  creates  a  mechanical  advantage  that  is  lost  the 
farther  the  hands  and  arms  are  from  this  position.  Because  this  method  is 
the  most  functional,  the  calisthenic  drills  use  this  technique”  (U.S. 

Department  of  the  Army,  2003,  162.) 

This  visual  and  written  description  of  the  physical  task  was  used  to  determine  associated 
body  actions  which  can  help  to  identify  the  muscles  used  to  perform  the  exercise.  The 
Exercise  Explorer  software  does  not  have  this  exact  physical  task  in  its  catalog  of 
exercises  and  so  some  interpolation  was  required  to  accurately  identify  the  body  actions 
involved  in  the  task.  In  this  case,  because  it  is  specifically  pictured  and  described,  the 
pushup  was  used  to  formulate  part  of  the  breakdown  of  this  activity.  The  other  portion 
came  from  what  the  Exercise  Explorer  software  tenned  as  driving  forward  such  as  from  a 
three  point  football  stance  and  was  chosen  based  on  the  picture  of  Soldiers  pushing  heavy 
objects,  using  their  legs  as  well  as  upper  body.  The  pushup,  described  in  detail  in  section 
one  as  part  of  the  APFT,  will  not  be  covered  in  depth  again  in  this  section.  The  body 
actions  for  the  pushup  are  the  same  as  those  used  to  describe  it  in  the  APFT  analysis  and 
will  be  used  throughout  the  rest  of  the  thesis.  The  body  actions  associated  with  the 
“driving  forward”  motion  are  ankle  plantar  flexion,  hip-leg  extension,  and  knee 
extension.  All  three  of  these  motions  have  been  defined  previously  in  section  one  of  this 
chapter. 
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Pushing 

Source:  Lifting  overhead  (TRADOC  Standardized  Physical  Training  Guide,  U.S. 
Department  of  the  Army,  2003),  162 

According  to  Faulkner’s  definitions  and  those  in  FM  21-20  these  “driving 
forward”  body  actions  are  associated  with  concentric  muscle  contractions,  as  they  are  the 
positive  phase  of  the  movement.  The  TRADOC  visual  and  written  descriptions  of  the 
task  seem  only  to  address  the  concentric  phase  and  not  the  eccentric  phase.  If  it  did 
address  the  concentric  and  eccentric,  that  may  hint  at  repetition  which  is  associated  with 
an  endurance  activity  rather  than  a  strength  activity,  but  this  is  not  indicated  in  the 
TRADOC  manual.  Therefore,  these  “drive  forward”  body  actions  are  more  related  to 
muscular  strength  rather  than  muscular  endurance,  according  to  the  task  descriptions  and 
FM  21-20  definitions.  However,  the  pushup  alone  could  still  be  associated  with 
endurance  as  it  was  earlier. 

As  previously  stated,  the  body  actions  and  muscles  used  for  the  pushup  were 
developed  in  the  APFT  analysis  in  section  one,  thus  will  not  be  explored  further  here. 
That  analysis  will  continue  to  be  used  throughout  the  thesis  where  the  action  of  the 
pushup  is  called  for.  Exercise  Explorer  was  used  to  break  down  the  body  actions  and 
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muscles  used  to  conduct  the  driving  forward  action.  The  concentric  contraction  body 
actions  and  muscles  used  for  this  activity  are  available  in  Table  23.  This  list  provides  the 
basis  to  conduct  the  comparison  of  this  task  against  the  APFT  by  individual  muscle  and 
by  the  associated  use  and  body  actions. 


Table  23.  Muscles  of  Driving  Forward  Concentric  Contraction  Body  Actions 


Knee  Extension 

Rectus  Femoris 
Vastus  Intermedius 
Vastus  Lateralis 
Vastus  Mecialis 


Hip-Leg  Extension 

Anlde  Plantar  Flexion 

Abductor  Magnus 

Flexor  Digitomm  Longus 

Biceps  Femoris 

Flexor  Hallucis  Longus 

Gastrocnemius 

Gluteus  Maximus 

Peroneus  Brevis 

Gluteus  Medius 

Peroneus  Longus 

Semimembranosus 

Plantaris 

Semtendinosus 

Soleus 

Tibialis  Posterior 

Source:  Driving  Forward  (E2  Systems  Inc.,  2006),  Body  action  analysis  function 


Only  one  journal  article  was  located  to  lend  credence  to  the  Exercise  Explorer 
data  for  this  driving  forward  action.  In  an  article  in  the  NZ  Journal  of  Sports  Medicine, 
the  sports  injuries  suffered  by  American  football  players  are  examined.  The  article 
corroborates  the  assertion  that  the  major  leg  muscle  groups,  hamstring,  quadriceps,  and 
calf  muscles,  are  used  to  conduct  this  loaded  push-off  action  (Orchard,  2002,  92.)  These 
muscle  groups  represent  elements  of  each  of  the  body  actions  introduced  by  Exercise 
Explorer.  Therefore,  with  a  fairly  high  degree  of  confidence,  it  may  be  stated  that  the 
body  actions  and  muscle  groups  described  here  are  legitimate  elements  of  this  TRADOC 
task  (See  Table  24.)  This  chart  represents  this  task  as  it  is  interpreted  within  the  context 
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of  the  TRADOC  manual  description.  It  is  a  combination  of  elements  of  the  pushup 
analysis  along  with  the  analysis  of  the  driving  forward  motion. 


Table  24.  Final  Analysis  of  Pushing  Body  Actions 


PUSH 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Knee  Extension 

X 

X 

Ankle  Plantar  Flexion 

X 

X 

Hip-Leg  Extension 

X 

X 

Arm  Flexion 

X 

X 

Arm  Horizontal  Adduction 

X 

X 

Elbow  Extension 

X 

X 

Spine  Extension 

X 

Scapula  Abduction 

X 

X 

The  next  task  identified  in  the  TRADOC  PT  manual  is  pulling  or  climbing.  The 
following  is  an  excerpt  of  the  written  description,  with  associated  image  (See  Figure  7.) 


“When  pulling  an  object  that  is  on  the  ground  or  horizontal  to  it,  Soldiers 
must  assume  the  power  position  first.  Set  the  shoulder  girdle  by  pulling 
the  shoulders  slightly  to  the  rear.  This  is  also  important  when  pulling  the 
body  upward  from  an  overhead  grasp.  Climbing  will  often  require  the 
legs  to  power  the  accent. .  .This  will  often  demand  significant  strength 
from  the  trunk  and  pelvic  muscles.”  (U.S.  Department  of  the  Army,  2003, 
163.) 


This  visual  and  written  description  of  the  activity  was  used  to  determine  associated  body 

actions  which  can  then  help  facilitation  of  identification  of  the  muscles  used  to  perfomi 

the  exercise.  Because  the  Exercise  Explorer  software  does  not  carry  this  exact  physical 

task  in  its  catalog  of  exercises  interpolation  was  required  to  identify  body  actions  for  the 

task.  In  this  case,  based  on  the  manual’s  written  and  pictured  description,  the  general 
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body  actions  required  to  grip,  pull  the  body  upwards,  and  use  the  legs  to  push  up  were 
used  for  analysis.  Specifically,  the  pullup  for  the  pulling- the-body-upwards  and  grip 
portion  and  the  squat  for  utilizing-the-legs-to-drive-the-body-up  were  used.  Because 
there  was  no  specific  description  or  pictorial  depiction  of  pulling  an  object  on  the  ground 
or  horizontal  to  the  ground,  this  aspect  of  the  task  was  not  used. 


Pulling  or  Climbing 

Source:  Lifting  overhead  (TRADOC  Standardized  Physical  Training  Guide,  U.S. 
Department  of  the  Army,  2003),  163 

According  to  the  Exercise  Explorer  software,  the  pullup  exercise  requires  arm 
extension,  elbow  flexion,  head  flexion,  hip-leg  extension,  wrist  flexion,  linger  flexion, 
and  thumb  flexion,  which  have  all  been  previously  defined  and  so  will  not  be  done  again 
here.  However,  an  additional  body  action  that  has  not  been  defined  up  to  this  point  which 
is  identified  and  defined  by  the  Exercise  Explorer  is: 

•  Scapula  Depression  -  moving  the  shoulder  blades  downward  as  when  lowering 
the  shoulders  (Exercise  Explorer,  2006,  exercise  analyzer  function.) 

The  body  actions  and  associated  muscles  for  the  execution  of  the  squat  have 
already  been  discussed  and  will  be  used  for  analysis  as  previously  discussed  in  this 
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chapter.  Spine  flexion,  which  the  Exercise  Explorer  software  associates  with  trunk  and 
abdominal  musculature,  will  also  be  used.  This  is  due  to  the  TRADOC  manual’s 
specificity  in  regards  to  trunk  and  pelvic  muscle  strength  required  for  this  task. 

The  arm  extension,  elbow  flexion,  and  scapula  depression  elements  of  the  pullup 
exercise  are,  by  the  same  definitions,  eccentric  (Faulkner,  2003,  455  and  U.S,  Department 
of  the  Army,  1998,  3-1)  and  strength  (U.S.  Department  of  the  Army,  1998,  3-1)  focused 
when  viewed  in  relation  to  the  combat-type  tasks  pictured  in  the  TRADOC  manual. 

Wrist  flexion,  finger  flexion,  and  thumb  flexion,  are  shown  in  the  pictures  as  gripping,  as 
Soldiers  are  shown  holding  on  to  pullup  bars,  ropes,  and  window  ledges,  all  of  which 
represent  isometric  contractions  as  per  the  definition  (Faulkner,  2003,  455  and  U.S. 
Department  of  the  Army,  1998,  3-1).  In  the  squat  portion  of  the  task,  knee  extension, 
hip-leg  extension,  spine  extension  are,  by  definition,  concentric  muscle  contractions  as 
they  represent  the  positive  phase  or  shortening  of  muscles  as  force  is  applied  (Faulkner, 
2003,  455  and  U.S.  Department  of  the  Anny,  1998,  3-1)  to  push  up  as  pictured  and 
described  in  the  manual.  These  body  actions  are  strength  rather  than  endurance, 
according  to  the  FM  21-20  definitions,  because  they  would  more  likely  be  single  load  or 
low  repetition  as  opposed  to  high  repetition  for  a  period  of  time.  The  TRADOC  manual 
specifically  states  that  significant  strength  may  be  required  of  the  trunk  and  pelvic 
muscles.  Spine  flexion,  which  incorporates  most  of  the  abdominal  muscles  and  which 
the  Exercise  Explorer  program  credits  with  maintaining  body  stabilization  as  an  isometric 
contraction,  will  be  used. 

Within  each  of  the  actions  required  to  conduct  the  pulling,  there  are  numerous 
individual  muscles  that  are  used.  Exercise  Explorer  breaks  these  body  actions  down  into 
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their  associated  muscles.  Based  on  the  Faulkner  and  FM  21-20  definitions,  all  of  the 
body  actions  of  this  task  can  be  characterized  as  eccentric,  concentric,  or  isometric.  The 
body  actions  which  are  concentric  contractions  for  the  pullup  are  located  in  Table  25. 

The  isometric  body  actions  and  the  associated  muscles  used  to  conduct  the  pullup  are  in 
Table  26.  The  body  actions  and  muscles  used  for  the  squat,  which  were  identified  earlier 
in  the  analysis  of  the  “lifting  from  the  ground”  and  “lifting  overhead”  tasks,  will  be  used 
for  the  remainder  of  this  chapter.  The  muscles  associated  with  spine  flexion,  identified  in 
the  same  “lifting”  tasks,  will  stay  constant  through  the  rest  of  the  chapter  as  well.  This 
information  and  that  in  the  list  above  provide  a  basis  to  compare  this  task  against  the 
APFT,  not  only  by  individual  muscle,  but  also  by  the  associated  use  and  body  actions. 


Table  25.  Muscles  of  Pullup  Concentric  Contraction  Body  Actions 


Scapiia  Depression 

Arm  Extension 

Rector  alls  Minor 

Deltoid  Posterior 

Subdavius 

Latissrnus  Doisi 

Trapevius 

Sriiscapularis 

Serratus  Anterior 

Teres  Major 

Teres  Minor 

Triceps  Biachii 

_ Elbow  Flexion _ 

Biceps  Brachii _ 

Brachial  is _ 

Bfrachicrtfalis _ 

Flexor  Carpi  RadiaBs 
Flexor  Carpi  Ulnaris _ 

Flexor  Diqrtortim  So  peri  dais 

Palmaris  Long  us _ 

Pronator  Teres _ 

Supinator _ 


Source:  Pullup  (E2  Systems  Inc.,  2006),  Exercise  analysis  function 
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Table  26.  Muscles  of  Pullup  Isometric  Contraction  Body  Actions 


_ Finger  Flexion _ 

Flexor  Digitoram  Prolundus 
Flexor  Digitonim  Superijciajjs 

Lumbricals _ 

Palmar  Interossei _ 

Abductor  Digit!  Minimi _ 

Flexor  Digiti  Mnimi  Brevis 
Opponens  Digit!  Minimi 


_ Thumb  Flexion 

Flexor  Pollicis  Brevis 
Flexor  Pollicis  Longus 
Opponens  Pollicis 


Source:  Pullup  (E2  Systems  Inc.,  2006),  Exercise  analysis  function 


_ Wrist  Flexion _ 

Flexor  Carpi  Radials _ 

Flexor  Carpi  Ulnaris _ 

Palmaris  Longus _ 

Flexor  Digitonim  Prolundus 
Flexor  Digitonim  Superflcialis 
Flexor  Pollicus  Longus _ 


Hip-Leg  Extension 
Abductor  Magnus 
Biceps  Fermris _ 

Gluteus  Maximus 
Gluteus  Medius _ 

Semimembranosus 

Semitendinosus 


_ Head  Flexion 

Longus  Capitus _ 

Rectus  Capilus  Anterior 
Sternocleidomastoid 


As  discussed  earlier,  an  article  in  Medicine  &  Science  in  Sports  &  Exercise 
specifically  addresses  and  corroborates  the  major  leg  muscle  groups  used  to  conduct  the 
concentric  muscle  contractions  of  the  squat  exercises  (Escamilla  et  al.  2002,  687.)  The 
associated  muscle  groups  of  the  forearms,  hands,  and  fingers,  and  their  importance  to  the 
isometric  contractions  associated  with  grip  strength  (Giles,  Rhodes,  and  Taunton,  2006, 
535-537),  which  based  on  the  TRADOC  manual’s  graphic  representation  of  the  task,  has 
to  be  incorporated  as  part  of  the  task  of  pulling.  In  an  article  in  Medicine  &  Science  in 
Sports  &  Exercise,  Baurmeister  corroborate  the  use  of  the  pectoralis,  deltoid,  trapezius, 
and  bicep  groups  which  are  associated  with  arm  extension,  elbow  flexion,  and  scapula 
depression  which  are  used  to  conduct  the  pullup  (Baurmeister,  1997,  573.)  Based  on  the 
specificity  of  the  task  description  in  the  TRADOC  manual  there  is  a  high  level  of 
confidence  that  the  pullup,  squat,  and  spine  (trunk)  flexion  actions  described  in  the 
Exercise  Explorer  Software  and  elsewhere  meet  the  intent  of  this  manual.  Therefore 
based  on  this  intent  for  the  task,  there  is  a  high  degree  of  confidence  that  the  body  actions 
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and  muscle  groups  associated  with  the  squat  and  pullup,  as  analyzed  by  the  software  in 
corroboration  with  independent  research,  are  legitimate  for  this  TRADOC  task.  The 
following  chart  represents  the  analysis  of  the  pull  task  (See  Table  27.)  This  chart 
encompasses  the  squat,  pullup,  and  body  stabilization  mentioned  in  the  TRADOC 
manual.  It  will  be  used  in  future  comparison  with  the  APFT. 


Table  27.  Final  Pulling  or  Climbing  Body  Action  Analysis 


PULL 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Knee  Extension 

X 

X 

Hip-Leg  Extension 

X 

X 

Spine  Extension 

X 

Spine  Flexion 

X 

Wrist  Flexion 

X 

Finger  Flexion 

X 

Thumb  Flexion 

X 

Arm  Extension 

X 

X 

Elbow  Flexion 

X 

X 

Scapula  Depression 

X 

X 

Spine  Flexion 

X 

The  fifth  combat  task  identified  in  the  TRADOC  PT  Manual  is  “Rotation.”  The 
written  explanation  of  this  task  is: 


“Prepare  the  body’s  trunk  and  pelvis  to  control  rotation.  Coiling  (rotating) 
the  body  then  quickly  uncoiling  is  the  primary  source  of  power  for  many 
soldier  and  athletic  tasks  such  as  throwing  a  punch,  heaving  an  object  onto 
a  platform,  or  kicking  a  ball.  Each  of  these  activities  produces  a  torque  on 
the  spine  and  other  joints  that  may  cause  injury  if  the  forces  are 
uncontrolled.  Control  comes  from  setting  the  hips,  tightening  the 
abdominals,  and  allowing  the  hips  and  knees  to  bend  so  as  to  absorb  some 
of  the  stress  of  the  rotation.”  (U.S.  Department  of  the  Army,  2003,163.) 
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Figure  8  is  the  visual  representations  offered  by  the  manual  to  help  explain  the  task. 
These  two  descriptions  from  the  manual  are  the  basis  by  which  the  task  will  be  analyzed. 
The  following  body  actions  will  be  used  to  do  this: 

•  Spine  Rotation  -  rotating  the  spine  to  the  right  or  left  (Exercise  Explorer,  2006, 
exercise  analyzer  function),  based  on  the  overarching  written  description  and  all 
four  pictures. 

•  Spine  Flexion  -  bending  the  spine  forward  to  a  hunched  over  position  (Exercise 
Explorer,  2006,  exercise  analyzer  function),  based  on  the  “tightening  the 
abdominals”  portion  of  the  description  and  two  of  the  four  pictures  representing 
Soldiers  bending  at  the  waist. 

Based  on  the  FM  21-20  definitions,  these  actions  could  be  related  to  either 
endurance  or  strength.  The  written  explanation  above,  together  with  the  pictures  points 
to  actions  that  could  be  a  single  effort,  “heaving  an  object  onto  a  platform  (U.S. 
Department  of  the  Army,  2003,  163.)”  They  may  be  applied  to  situations  of  conducting 
repeated  contractions,  such  as  firing  multiple  mortar  rounds.  Also,  based  on  Faulkner’s 
and  FM  21-20  definitions,  both  of  these  actions  are  associated  with  eccentric  and 
concentric  muscular  contractions. 


65 


Rotation 

Source:  Rotation  (TRADOC  Standardized  Physical  Training  Guide,  U.S.  Department  of 
the  Army,  2003),  163 

Exercise  Explorer  software  identifies  the  muscle  groups  associated  with  these 
endurance  and  strength-based,  eccentric  and  concentric  body  motions  as  represented  in 
Table  28.  Two  articles  in  Medicine  &Science  in  Sports  &  Exercise  indicate  the  stresses 
placed  on  the  trunk,  especially  the  abdominal  group  during  the  spine  flexion  body  action, 
usually  associated  with  abdominal  exercises  such  as  the  sit-up  (Ricci,  Marchetti,  and 
Figura,  1981,  58  and  Juker  et  al.  1998,  305-306).  In  Physical  Therapy,  researchers 
specifically  measure  the  percentage  of  contraction  for  the  upper  rectus  abdominis,  lower 
rectus  abdominis,  external  obliques,  internal  obliques,  latissimus  dorsi,  lumbar 
paraspinals,  and  rectus  femoris  during  performance  of  different  abdominal  exercises 
associated  with  spine  flexion,  providing  corroboration  that  they  are  used  for  these  actions 
(Escamilla  et  al.  2006,  664.)  Articles  in  Spine  Journal  and  Journal  of  Orthopaedic 
Research  agree  that  rectus  abdominis,  external  obliques,  internal  obliques,  latissimus 
dorsi,  and  the  multifidus  are  extremely  important  to  spine  rotation  (Kumar,  Narayan,  and 
Zedka  1996,  1 500-1 50 1.)  Specifically,  rotation  can  be  an  isometric  muscle  contraction 
(Ng  et  al.  2002,  112-113.) 
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Based  on  the  Exercise  Explorer  software  and  these  substantiating  sources  the 
following  body  actions  in  Table  29  will  be  used  to  compare  this  task  with  the  APFT. 
Spine  flexion  and  its  muscles  will  be  considered  eccentric  and  concentric  and  will  be 
associated  with  endurance  and  strength.  Spine  rotation  will  be  the  same  with  the  addition 
of  the  isometric  contraction. 


Table  28.  Muscles  of  Rotation  Body  Actions 


Spine  Flexion 

Spine  Rotation 

External  Oblique  Abdommal 

External  Oblique  Abdominal 

Internal  Obfique  Abdommal 

Internal  Oblique  Abdominal 

Lonqus  Colfi  (inferior  obfique) 

Lonqus  Colfi  (superior  obfique) 
Longus  Colfi  (vertical) 

Rectus  Abdominis 

Multifid  us 

Rotatores 

Semispinalis  Cervicis 

Scalenus  Anterior 

Semispinalis  Thoracis 

Scalenus  Posterior 

Scalenus  Medius 

Scalenus  Posterior 

Source:  Pullup  (E2  Systems  Inc.,  2006),  Exercise  analysis  function 


Table  29.  Final  Rotation  Body  Action  Analysis 


ROTATION 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Spine  Flexion 

X 

X 

X 

X 

Spine  Rotation 

X 

X 

X 

X 

X 

The  sixth  task  identified  in  the  TRADOC  PT  Manual  is  “Jumping  and  Landing.” 
The  written  description  of  this  task  in  the  manual  is: 


“Land  softly  with  alignment  of  the  shoulders,  knees,  and  balls  of  the  feet. 
Land  first  on  the  balls  of  the  feet  with  the  heels  touching  down  last. 
Bending  of  the  hips  and  knees  allows  the  legs  to  serve  as  coils  that  absorb 
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the  impact  of  the  landing.  The  trunk  should  be  straight  but  leaning 
forward  so  that,  when  viewed  from  the  side,  the  shoulders,  knees,  and 
balls  of  the  feet  are  aligned.”  (U.S.  Department  of  the  Army,  2003,  164) 

The  pictures  from  the  manual  offer  further  explanation  (See  Figure  9.)  These  two 
descriptions  from  the  manual  are  the  basis  for  the  body  actions  selected  for  analysis  of 
the  perfonnance  of  this  task.  Since  this  specific  task  is  not  portrayed  in  the  Exercise 
Explorer  program,  some  interpolation  was  used  to  arrive  at  the  base  set  of  body  actions  to 
begin  said  analysis.  For  the  take-off  portion  of  the  task  the  following  body  actions,  as 
defined  by  the  Exercise  Explorer,  were  used  based  on  their  relevance  to  the  pictures 
above: 

•  Ankle  Plantar  Flexion  -  taking  the  toes  away  from  the  shin  (Exercise  Explorer, 
2006,  body  action  function)  (visually  depicted  as  the  act  of  bending  the  ankle  at 
the  joint.) 

•  Arm  Flexion  -  taking  the  arms  upward  in  front,  from  the  sides  to  overhead 
(Exercise  Explorer,  2006,  body  action  function.) 

•  Hip-Leg  Extension  -  moving  the  leg  backward  from  being  in  front  (Exercise 
Explorer,  2006,  body  action  function.) 

•  Knee  Extension  -  straightening  the  leg  at  the  knee  (Exercise  Explorer,  2006,  body 
action  function.) 

•  Spine  Extension  -  straightening  the  spine  from  a  hunched  over  position  (Exercise 
Explorer,  2006,  body  action  function.) 

•  The  body  actions  associated  with  the  land  portion  of  the  exercise  were  derived 
from  the  pictures  as  well.  These  actions  are: 
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•  Ankle  Dorsal  Flexion  -  bringing  the  toes  toward  the  shin  (Exercise  Explorer, 
2006,  body  action  function)  (visually  depicted  in  Exercise  Explorer  as  the  act  of 
bending  the  ankle  at  the  joint.) 

•  Hip-leg  Flexion  -  moving  the  leg  forward  to  the  front  (Exercise  Explorer,  2006, 
body  action  function)  (visually  depicted  in  Exercise  Explorer  as  bending  at  the 
waist.) 

•  Knee  Flexion  -  bending  the  leg  at  the  knee  (Exercise  Explorer,  2006,  body  action 
function.) 

•  Spine  Flexion  -  bending  the  spine  forward  to  a  hunched  over  position  (Exercise 
Explorer,  2006,  body  action  function.) 


Jumping  and  Landing 

Source:  Rotation  (TRADOC  Standardized  Physical  Training  Guide,  U.S.  Department  of 
the  Army,  2003),  164 


Referring  to  FM  21-20  definitions,  these  actions  could  be  related  to  either 
endurance  or  strength  depending  on  whether  or  not  the  action  is  conducted  multiple  times 
or  if  it  is  conducted  as  one  maximum  effort  event.  Since  it  could  fall  into  either  category 
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by  definition,  it  will  be  considered  both.  The  body  actions  associated  with  the  take-off 
portion  of  the  task  are  most  appropriately  considered  concentric  muscle  contractions 
(Faulkner,  2003,  455  and  U.S.  Department  of  the  Army,  1998,  3-1).  The  actions 
associated  with  the  land  portion  of  the  task  are  eccentric  in  accordance  with  these  same 
definitions  (Faulkner,  2003,  455  and  U.S.  Department  of  the  Army,  1998,  3-1.) 

Exercise  Explorer  software  identifies  the  following  muscles  shown  in  Table  30  as 
being  associated  with  these  concentric  body  motions.  The  software  also  identifies  the 
muscles  in  Table  3 1  as  associated  with  these  eccentric  contraction  body  motions.  An 
article  in  The  Journal  of  Experimental  Biology,  investigates  the  muscles  associated  with 
the  actions  required  to  conduct  the  long  jump.  The  specific  muscles  that  it  identified  are 
the  gastrocnemius,  soleus,  rectus  femoris,  vastus  lateralis,  vastus  intennedius,  vastus 
medialis,  semimembranosus,  semitendinosus,  biceps  femoris,  gluteus  maximus,  adductor 
magnus,  adductor  brevis,  and  the  adductor  longus  (Thorpe  et  al.  1998,  64.)  One  or  more 
of  each  of  these  muscles  is  associated  with  one  or  more  of  the  following  body  actions; 
ankle  plantar  flexion,  knee  flexion,  hip-leg  flexion,  knee  extension,  and  hip-leg  extension. 
In  an  article  in  the  Journal  of  Biomechanics,  the  long  jump  is  broken  down  into  its 
mathematical  components  as  researchers  discover  how  a  person  jumps  further  based  on 
several  factors.  In  the  article  the  authors  refer  several  times  to  knee  flexion  and  extension 
as  key  actions  within  the  long  jump  (Seyfarth,  1999,  1261.) 

Based  on  these  two  articles  and  the  Exercise  Explorer  model,  Table  32  depicts  the 
body  actions  and  muscle  usage  for  this  task  as  compared  to  the  APFT.  Because  no 
corroboration  could  be  located  to  support  them,  the  arm  motions  associated  with  the  jump 
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will  not  be  used.  Since  the  TRADOC  manual  does  not  insist,  as  it  does  elsewhere,  that  it 


is  key,  the  body  stabilization  movements  of  spine  flexion  and  extension  will  not  be  used. 


Table  30.  Muscles  of  Jumping  Concentric  Contraction  Body  Actions 


Ankle  Plantar  flexion 

Flexor  Digjlonim  Long  its 

Flexor  H  alluc  is  Long  us 

Gastrocnemius 
Percneus  Brevis _ 

Peroneus  Lcngus _ 

Ptairtaris _ 

Sdeus _ 

Tibialis  Posterior 


_ Arm  Flexion 

Biceps  Brachii _ 

Coracobrachial  is _ 

Deltoid  Anterior _ 

Pectoral  is  Major 


Hip-Leg  Extension 
Adductor  Magnus 
Biceps  Femoris 
Gluteus  Maximus 
Gluteus  Med  us 
Semimembranosus 
Semitendmosus 


_ Knee  Extension 

Rectus  Femoris _ 

Vastus  Interfiled ius _ 

Vastus  Lateralis _ 

Vastus  Med  alls 


Spine  Extenaon 

1  toe  os  tails  Cervicis 

lioc os talis  Lumbonim 

1  toe  os  tails  Thoracis 

hterspmalis 

Lcntpssriits  Capitis 

Lcncjssinus  Cervicis 

Lcngssinus  Dorsi 

Midtrfidus 

Quadratus  Lixnbonm 

Rotatores 

Semis  pi  nates  Cervicis 

Semis  pi  nates  Thoracis 

Spinales  Capitis 

Spinales  Cervicis 

Spinales  Dorsi 

Source:  Pullup  (E2  Systems  Inc.,  2006),  Body  action  analysis  function 


Table  3 1 .  Muscles  of  Jumping  Eccentric  Contraction  Body  Actions 


_ Ankle  Dorsal  Flexion 

Extensor  Digitorum  Longus 

Extensor  Hallucis  Longus 
Peroneus  Tertius _ 

Tfrials  Anterior 


_ Knee  Flexion 

Biceps  Femoris _ 

Gastrocnemius _ 

Graciis _ 

Plantaris _ 

Popiteus _ 

Sartorius _ 

Semi  mem  bran  osus 
Semitendinosus 


Hip-Leg  Flexion 

Adductor  Brevis 

Adductor  Lonqus 

Adductor  Magnus 

Gluteus  Medius 

Gluteus  Mnxnus 

Graciis 

lliacus 

Pectxieus 

Psoas  Major 

Psoas  Mfeior 

Rectus  Femoris 

Sartorius 

Tensor  Fascia  Latae 

_ Spine  flexion _ 

External  ObBque  Abdominal 
Internal  Oblique  Abdommal 

Longus  Coli  (inferior  oblique) 

Longus  Coli  (superior  oblique) 
Longus  Coli  (vertical) _ 

Rectus  Abdominis _ 

Scalenus  Anterior _ 

Scalenus  Posterior 


Source:  Pullup  (E2  Systems  Inc.,  2006),  Body  action  analysis  function 
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Table  32.  Body  Actions  of  Jumping  and  Landing  Final  Analysis 


JUMP  AND  LAND 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Ankle  Plantar  Flexion 

X 

X 

X 

Knee  Flexion 

X 

X 

X 

Hip-Leg  Flexion 

X 

X 

X 

Knee  Extension 

X 

X 

X 

Hip-Leg  Extension 

X 

X 

X 

The  seventh  task  identified  in  the  TRADOC  PT  Manual  is  “Lunging.”  The 
written  description  of  this  task  in  the  manual  is: 


“Maintain  the  knee  of  the  forward  leg  in  vertical  alignment  with  the  ball  of 
the  foot.  Do  not  allow  the  knee  to  go  beyond  the  toes  nor  to  the  right  or 
left  of  the  foot.  Lunging  is  a  component  of  many  soldier  tasks.  The 
picture  below,  demonstrates  Soldiers’  performing  a  proper  lunge  as  they 
begin  a  sprint  for  cover.  Calisthenic  and  dumbbell  exercises  that  involve 
lunging  prepare  Soldiers  for  functional  tasks  such  as  this.”  (U.S. 
Department  of  the  Army,  2003,  164) 


The  graphic  representation  is  located  in  Figure  10.  The  basic  lunge  exercise,  found  in  the 
Exercise  Explorer  library,  was  used  to  describe  the  body  motions  associated  with  this 
task.  These  body  motions  are  knee  extension,  hip-leg  extension,  and  ankle  plantar 
flexion,  which  were  discussed  in  relationship  to  the  “jump  and  land”  task,  so  will  not  be 
defined  again  here.  According  to  the  Exercise  Explorer  program,  the  following  charts 
show  the  muscles  used  to  conduct  each  of  the  body  actions  (See  Table  33.) 
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Lunging 

Source:  Lunging  (TRADOC  Standardized  Physical  Training  Guide,  U.S.  Department  of 
the  Army,  2003),  164 


Table  33.  Muscles  of  Lunging  Body  Actions 


AnMe  Plantar  Flexion 

Flexor  Digitoaim  Long  us 

Hexoc  Hallucis  Long  us 

Gastrocnemius 
Percneus  Brevis _ 

Percneus  Longus _ 

Plant  arts _ 

Soleus _ 

Tibialis  Posterior 


Hip-Leg  Extenaon 
Adductor  Magnus 
Biceps  Femotts 
Gluteus  Maximus 
Gluteus  Med  us 


_ Knee  Extension 

Rectus  Femoris _ 

Vastus  Inter med ius _ 

Vastus  Lateralis _ 

Vastus  Medial  is 


Semimembranosus 

Semitendinosus 


Source:  Lunging  (E2  Systems  Inc.,  2006),  Exercise  analysis  function 


Based  on  the  FM  21-20  definitions,  these  actions  could  be  related  to  either 
endurance  or  strength,  once  again  dependent  on  whether  or  not  the  action  is  conducted 
multiple  times  or  if  it  is  conducted  as  one  maximum  effort  event.  Since  it  could  fall  into 
either  category  by  definition,  it  will  be  considered  both  for  the  purposes  of  comparison  to 
the  APFT.  Even  though,  by  Faulkner  and  FM  21-20  definitions,  there  is  an  eccentric 
portion  to  this  exercise,  the  TRADOC  manual  only  shows  the  exercise  in  the  positive  or 
concentric  phase.  Due  to  this  representation  by  the  manual,  the  body  actions  and  muscles 
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associated  with  the  lunge  will  only  be  considered  concentric  as  it  is  compared  the  APFT. 

An  article  in  the  European  Journal  of  Applied  Physiology,  published  results  of  a 
test  to  study  activation  of  the  vastus  lateralis,  vastus  medialis,  biceps  femoris,  and 
semitendinosus  during  execution  of  the  lunge.  Researchers  collected  electromyographic 
data  that  suggested  an  increase  in  activation  of  the  vastus  lateralis  and  vastus  medialis, 
which  are  used  in  knee  extension.  It  also  showed  an  increase  in  activation  of  the  biceps 
femoris  which  is  used  in  hip-leg  extension  (Pincivero,  2000,  507-508).  Since  the 
TRADOC  manual  alludes  to  the  lunge  being  conducted  as  a  sprint  start,  this  too  was 
investigated.  In  a  different  article  in  the  European  Journal  of  Applied  Physiology, 
researchers  conducted  electromyographic  data  on  the  activation  of  leg  muscles  during  a 
sprint  start.  Their  study  showed  activation  of  the  gastrocnemius,  vastus  lateralis,  biceps 
femoris,  rectus  femoris,  and  gluteus  maximus  during  a  sprint  start  (Mero  and  Komi, 

1990,  77-79.)  At  least  one  of  each  of  these  muscles  is  associated  with  ankle  plantar 
flexion,  knee  extension,  and  hip-leg  extension.  Based  on  these  two  articles  and  the 
Exercise  Explorer  model,  Table  34  depicts  the  body  actions  and  muscle  usage  as  this  task 
is  compared  to  the  APFT. 


Table  34.  Final  Analysis  of  Lunging  Body  Actions 


Lunge 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Ankle  Plantar  Flexion 

X 

X 

X 

Knee  Extension 

X 

X 

X 

Hip-Leg  Extension 

X 

X 

X 
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The  next  task  identified  in  the  TRADOC  Manual  is  “Marching.”  An  excerpt  from 


the  description  supplied  in  the  manual  is: 


.  .Allow  the  arms  to  swing  naturally. . .  Allow  the  hips  to  rotate  forward 
with  each  stride. . .Stride  naturally,  landing  on  the  heel. .  .Foot  marching 
with  a  load  on  the  back  will  require  some  forward  lean  of  the  trunk. . 
(U.S.  Department  of  the  Army,  2003,  165) 


Figure  1 1  from  the  TRADOC  Manual  shows  marching  with  and  without  loads.  The 
Exercise  Explorer  library  has  the  body  motions  and  muscles  used  for  hiking  in  its  library 
of  activities.  Since  this  is  a  comparable  action,  hiking  will  be  used  as  the  base  set  of  body 
actions  and  muscles  as  this  task  is  analyzed.  According  to  the  Exercise  Explorer 
program,  the  Table  35  shows  the  muscles  used  to  conduct  each  of  the  body  actions.  As 
these  body  actions  were  defined  earlier  in  the  “run”  analysis,  they  will  not  be  defined 
again  here. 


Marching 

Source:  Marching  (TRADOC  Standardized  Physical  Training  Guide,  U.S.  Department  of 
the  Army,  2003),  165 
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Table  35.  Muscles  of  Hiking  Body  Actions 


_ Knee  Flexion 

Biceps  Femoris _ 

Gastrocnemius _ 

Gracilis _ 

Plan  tails _ 

Pcpliteus _ 

Sartorius _ 

Semimembranosus 

Semitendinosus 


Hp-Leq  Flexion 

Adductor  Brevis 

Adductor  Lorgus 

Adductor  Maqnus 

Gluteus  Medius 

Gluteus  Mrimus 

GracBs 

ISacus 

Pectaieus 

Psoas  Major 

Psoas  Maior 

Rectus  Femoris 

Sartorius 

Tensor  Fascia  Latae 

Knee  Extension 

Rectus  Femoris 
Vastus  Intermedius 
Vastus  Lateralis 
Vastus  Medalis 


Hip-Leg  Extension 

Adductor  Magnus 

Biceps  Femoris 
Gluteus  Maximus 
Gluteus  Medius 
Semimembranosus 
Semitendinosus 


Spine  Extension 

Iliocostal  is  Cervicis 

Iliocostal  is  Lumbomm 

lliocostalis  Thoracis 

Interspinalis 

Longissimus  Capitis 

Longissimus  Cervicis 

Longissimus  Dorsi 

Multifidus 

Quad  rat  us  Lumborum 

Rotatores 

Semispinales  Cervicis 

Semisp inales  Thoracis 

Spinales  Capitis 

Spinales  Cervicis 

Spinales  Dorsi 

Head  Extension 

Lonqissanus  Capitis 

Obfiquuus  Capitis  Superior 

Rectus  Capitis  Posterior  (major) 

Rectus  Capitis  Posterior  (rrwior) 

Spaiais  Capitis 

Splenius  Capitis 

Splenius  Cervicis 

Trapezius 

Source:  Hiking  (E2  Systems  Inc.,  2006),  Activity  analysis  function 


Two  specific  journal  articles  corroborate  the  body  actions  associated  with  the 
legs.  An  article  in  Clinics  in  Sports  Medicine  associates  hip-leg  flexion  and  knee  flexion 
with  walking,  running,  and  sprinting.  It  also  identifies  the  presence  of  hip-leg  extension 
and  knee  extension  (Thorardson,  1997,  243.)  In  an  article  in  The  American  Journal  of 
Sports  Medicine,  knee  and  hip-leg  flexion  and  knee  and  hip-leg  extension  are  identified 
as  components  of  walking  (Mann,  1980,  346).  Both  articles  further  identified  ankle 
dorsal  flexion  and  ankle  plantar  flexion  as  components  of  walking,  which  the  Exercise 
Explorer  program  did  not.  The  muscles  associated  with  these  body  actions  are  shown  in 
Table  36.  Neither  Mann  nor  Thordarson  referred  to  body  stabilization  actions  associated 
with  sprinting,  running,  or  walking.  No  other  sources  could  be  located  that  supported  the 
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use  of  head  extension  and  spine  extension  as  being  components  of  walking.  Therefore, 
these  actions  will  not  be  used  in  the  comparison  portion  of  the  research. 


Table  36.  Muscles  of  Ankle  Dorsal  and  Plantar  Flexion  Body  Actions 


_ Ankle  Dorsal  Flexion 

Extensor  Diqitonim  Longus 
Extensor  Hallucis  Longus 

Peioneus  Tertius _ 

I  ixais  Anterior 


Ankle  Plantar  Flexion 

Flexor  Digitomm  Longus 
Flexor  Hallucis  Longus 
Gastrocnemius _ 

Peroneus  Brevis _ 

Peroneus  Longus _ 

Plantaris _ 

Soleus _ 

Tibialis  Posterior 


Source:  Flexion  (E2  Systems  Inc.,  2006),  Body  action  analysis  function 


The  body  actions  associated  with  the  leg  backward  and  forward  movement  are 
related  to  endurance  because  they  are  repeated  contractions  against  a  less  than  maximum 
resistance  (Faulkner,  2003,  455  and  U.S.  Department  of  the  Army,  1998,  3-1.)  The 
Exercise  Explorer  software  classifies  the  muscles  associated  with  extension  body  actions 
as  being  eccentric.  Faulkner’s  and  FM  21-20’s  definitions  seem  to  support  this,  but 
Thordarson  found  that  muscles  could  act  concentrically  and  eccentrically  at  the  same 
time.  Based  on  the  information  presented  in  these  two  articles  and  the  Exercise  Explorer 
model,  Table  37  depicts  the  body  actions  and  muscle  usage  that  will  be  used  to  compare 
this  task  to  the  APFT. 
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Table  37.  Final  Analysis  of  Marching  Body  Actions 


IIARCH 

Isometric 

Excenfeic 

Concertnc 

End  nance 

3rendh 

Ankle  Hartar  Fie  non 

X 

X 

Ankle  Dorsal  Flexion 

X 

X 

Knee  I  lex  on 

X 

X 

Hq>-Leg  Flenon 

X 

X 

Knee  Extension 

X 

X 

Ht>  1  eq  Extension 

X 

X 

The  last  task  in  the  TRADOC  Manual  is  “Running.”  An  excerpt  from  the 
description  in  the  manual  is: 

“  Changing  Direction. . .  Soldiers  may  be  required  to  quickly  change 
direction  while  maintaining  forward  movement  or  to  reverse  direction. . .” 

(U.S.  Department  of  the  Army,  2003,  166) 

Figure  12  from  the  TRADOC  Manual  helps  to  clarify  the  intent  of  the  task.  This  task 
will  be  broken  down  into  two  components.  The  first  component  is  running,  just  as  the 
task  is  named.  The  second  component  will  be  the  “changing  direction”  aspect.  Because 
running  has  already  been  analyzed  in  section  one  of  this  chapter,  it  will  not  be  re¬ 
analyzed.  The  following  data  from  the  previous  analysis  will  continue  to  be  used  to 
describe  running  (See  Table  38.) 
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Running 

Source:  Running  (TRADOC  Standardized  Physical  Training  Guide,  U.S.  Department  of 
the  Army,  2003),  166 


Table  38.  Final  Analysis  of  Run  Body  Actions 


RUN 

Isometric 

Eccentric 

Concentric 

Endurance 

Strength 

Knee  Extension 

X 

X 

X 

Ankle  Plantar  Flexion 

X 

X 

X 

Hip-Leg  Extension 

X 

X 

X 

Spine  Rotation 

X 

X 

X 

Knee  Flexion 

X 

X 

X 

Ankle  Dorsal  Flexion 

X 

X 

X 

The  Exercise  Explorer  software  does  not  have  “changing  direction”  specifically, 
but  it  does  analyze  soccer  or  rugby  field  movement,  consisting  of  stopping  forward  and 
moving  sideways,  and,  thus  it  was  selected  to  form  the  basis  for  this  portion  of  the  task 
since  this  action  was  the  closest  description.  The  software  identifies  ankle  dorsal  flexion, 
ankle  plantar  flexion,  head  extension,  hip-leg  extension,  knee  extension,  and  spine 
extension,  as  body  actions  required  to  conduct  this  movement.  It  identifies  and  defines 
several  other  actions  that  have  not  been  previously  discussed: 

•  Ankle  Eversion  -  bringing  the  bottom  of  the  foot  laterally  outward  (Exercise 
Explorer,  2006,  body  action  function.) 
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•  Ankle  Inversion  -  bringing  the  bottom  of  the  foot  laterally  inward  (Exercise 


Explorer,  2006,  body  action  function.) 

•  Hip-leg  Abduction  -  Bringing  the  leg  inward  from  being  out  sideways  (Exercise 
Explorer,  2006,  body  action  function.) 

•  Hip-leg  adduction  -  taking  the  leg  outward  sideways  (Exercise  Explorer,  2006, 
body  action  function.) 

The  muscles  associated  with  each  of  these  newly  introduced  actions  are  illustrated  in 
Table  39. 


Table  39.  Muscles  of  Field  Movement  Body  Actions 


Ankle  Evasion 

Hip-Leg  Addiction 

Etfensor  Dnitonim  Lonqus 

Adductor  Braris 

Peruneus  Brevis 

Adductor  Lonaus 

Peroneus  Lonqus 

Adductor  Mawus 

Peroneus  Teirtus 

Grardts 

Pedate  us 

Mfc  hvenioa 

Biceps  Femoris  (hamstrings) 

Flexor  Haflucts  Lonqus 

GUeus  Mardmus 

Tibia  ks  Anterior 

IBacus 

1  ibtnbs  Potfermr 

Semenembranosus  (hamdtiiqs) 

Etfensor  Hallucts  Lonqus 

Semitenifnosus  (hamskatqs) 

Fletnr  Dnphimm  Lonqus 

_ Hgr-Leg  AbJiUua 

Gfcdeus  MeiBus _ 

Ghdeus  tihiinus _ 

Tensor  Fasciae  LJae 
Sait  onus 


Source:  Field  Movement  (E2  Systems  Inc.,  2006),  Activity  analysis  function 


In  an  online  article  dealing  with  injuries  to  the  hamstring  muscles  in  soccer, 

rugby,  and  football,  authors  discuss  the  use  of  the  hamstring  muscles  and  the  adductor 

muscles  during  field  movement  (Gambetta  and  Benton,  n.d.,  1-5.)  Table  39  shows  these 

muscles’  association  with  hip-leg  adduction.  Although  not  specifically  discussing  hip-leg 

adduction,  the  conclusion  may  reasonably  be  drawn  that  this  is  a  valid  body  action 

associated  with  this  activity.  An  article  in  Gait  Posture,  discusses  the  electromyographic 
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data  observed  in  players  conducting  quick  change  in  running  directions.  The  muscles 
that  they  specifically  measured  were  the  gluteus  medius,  sartorius,  vastus  medialis,  and 
gastrocnemius  (Rand  and  Ohtsuyuki,  2000,  175.)  These  muscles  are  associated  with  hip- 
leg  abduction,  knee  extension,  and  ankle  plantar  flexion.  This  information  thus  allows 
for  the  conclusion  that  these  are  valid  body  motions  associated  with  this  field  movement. 
Since  no  data  could  be  found  to  corroborate  the  ankle  eversion  and  inversion  motions, 
these  will  no  longer  be  used  for  analysis  of  the  field  movement  type  activity.  Table  40 
represents  the  muscular  usage  for  this  activity  as  it  will  be  compared  to  the  APFT  later  in 
this  chapter. 


Table  40.  Final  Analysis  of  Running  Changing  Direction  Body  Actions 


RUN  -CHANGHG  DRECTON 

Isometric 

Fccertnc 

Concenfeic 

Endurance 

3rendh 

Knee  Btenaan 

X 

X 

X 

Ankle  Ptaitar  Fie  non 

X 

X 

X 

H«>-Leq  Erfenaan 

X 

X 

X 

Spine  Rotation 

X 

X 

X 

Knee  Flenon 

X 

X 

X 

Ankle  Dorsal  Fie  non 

X 

X 

X 

Hip-Feg  Adduction 

X 

X 

X 

Hp-Feg  Abduction 

X 

X 

X 

The  muscle  movements  are  classified  as  eccentric  and  concentric  based  on  the 
definitions  used  throughout  the  chapter  (Faulkner,  2003,  455  and  U.S.  Department  of  the 
Army,  1998,  3-1.)  They  are  also  used  based  on  Thoradson’s  article  which  attributes  both 
types  of  contractions  during  running.  The  movements  are  considered  endurance  based 
(U.S.  Department  of  the  Army,  1998,  3-1.) 
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In  conclusion,  the  following  chart  shows  the  muscular  usage  for  tasks  identified  in 
the  TRADOC  manual,  which  were  utilized  as  a  baseline  set  of  combat  tasks.  Table  41 
shows  the  body  motions  and  associated  contraction  and  for  the  associated  muscles.  This 
chart  represents  a  cumulative  picture  and  will  be  compared  against  the  similar  chart 
developed  for  the  APFT  in  the  first  section  of  the  chapter. 


Table  4 1 .  Final  Analysis  of  TRADOC  Task  Muscular  Usage 


TRADOC  TASKS 

Isometric 

Eccenbic 

Concentric 

Endurance 

Strength 

Knee  Extension 

X 

X 

X 

X 

HoLeq  Extension 

X 

X 

X 

X 

Spine  Flexion 

X 

X 

X 

X 

X 

Wrist  Flexion 

X 

Flnqer  Flexion 

X 

Thumb  Flexion 

X 

Spine  Etfenskm 

X 

Arm  Flexion 

X 

X 

Arm  Abduction 

X 

X 

Scaprda  EJevidion 

X 

X 

Ankle  Haidar  Fie  mo  n 

X 

X 

X 

X 

Arm  Honznidai  Adduction 

X 

X 

Efeow  E  tension 

X 

X 

Scaprda  Abduction 

X 

X 

Arm  Eadension 

X 

X 

El)  ow  Rera  on 

X 

X 

Scapida  Depresaon 

X 

X 

Spine  Rota  bon 

X 

X 

X 

X 

X 

Knee  FleMon 

X 

X 

X 

X 

Hp-Leg  F1e»on 

X 

X 

X 

X 

Ankle  Doisal  Flerion 

X 

X 

X 

HpLeq  Adduction 

X 

X 

X 

HpLeg  Abduction 

X 

X 

X 
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Section  3 


This  section  will  introduce  the  results  of  a  survey  of  Intermediate  Level  Education 
(ILE)  majors  which  was  meant  to  explore  current  attitudes  toward  physical  fitness  and 
physical  training  in  preparation  for  the  Current  Operating  Environment  (COE.)  An 
example  of  the  survey  is  located  in  Appendix  A  of  the  thesis.  It  was  conducted  online 
and  was  facilitated  and  approved  by  the  Command  and  General  Staff  (CGSC)  Quality 
assurance  Office  (QAO.)  The  results  of  the  survey  were  used  to  identify  six  combat  tasks 
that  will  be  analyzed  here  and  compared  to  the  APFT  in  the  next  section. 

The  CGSC  QAO  delivered  the  invitation  to  participate  in  the  survey  to  almost  600 
ILE  majors.  Of  those  600  majors,  353  responded  and  answered  the  survey.  Of  the  353 
responses,  349  were  used.  The  four  that  were  not  used  were  from  personnel  who 
answered  that  they  were  not  United  States  Army  (active  duty,  reserve  or  national  guard.) 
The  survey  asked  participants  what  their  branch  was;  Maneuver,  Fires,  and  Effects 
(MFE),  Operational  Support  (OS),  Force  Sustainment  (FS),  Health  Services  (HS),  or 
Other  Special  Branches.  Participants  were  also  asked  if  they  had  been  deployed  in 
support  of  the  Global  War  on  Terror  (GWOT)  to  Operation  Iraqi  Freedom  (OIF), 
Operation  Enduring  Freedom  (OEF),  or  both,  as  well  as  what  positions  they  had  held 
during  each  deployment.  Respondents  were  then  given  the  opportunity  to  choose  the  6, 
in  their  opinion,  most  important  of  22  “combat  tasks”  and  to  rank  order  them  from  most 
(number  1)  to  least  (number  6)  important.  The  available  task  choices  were  taken  from  the 
TRADOC  PT  manual  and  opinions  of  personnel  on  the  Center  for  Anny  Lessons  Learned 
(CALL)  website  and  Company  Command  website  as  discussed  in  the  literature  review. 
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The  first  three  questions  established  the  population  of  the  respondents.  Table  42 
is  representative  of  the  entire  population  of  respondents.  Of  the  349  responses,  310  were 
OIF  or  OEF  veterans,  with  203  of  those  having  served  as  a  commander  or  on  a  Military 
Transition  Team  (MiTT).  Of  the  203  with  command  or  MiTT  experience  in  theater,  136 
were  MFE  and  67  were  other  branches.  Out  of  the  203  GWOT  veterans  only  67  had  not 
served  in  a  command  position  or  on  a  MiTT.  Only  39  respondents  had  not  deployed  in 
support  of  the  GWOT.  None  of  the  groups  within  the  entire  population  had  their  answers 
weighted  more  heavily  than  others.  However  it  is  interesting  to  note  later,  how  the 
different  groups  above  chose  to  weight  the  combat  tasks. 


Table  42.  Population  of  Majors  used  for  ILE  Survey 


Raw# 

% 

Overal 

349 

100 

GWOT  Vets 

310 

888 

CDR  /Ml  1  Ewenence 

203 

582 

ITE 

136 

39 

Non-MFE 

67 

192 

SfcrfT 

107 

41  8 

Non-GWOT  Vets 

39 

112 

In  order  to  identify  the  top  6  tasks  from  the  22  that  were  proposed,  respondents 
rank  ordered  from  1  to  6  (1  being  the  most  important)  what  they  thought  were  the  six 
most  important  physical  tasks  a  Soldier  must  do  in  order  to  stay  alive,  protect  his  or  her 
comrades,  or  do  his  or  her  job.  The  results  from  all  349  respondents  were  tabulated 
across  the  22  tasks  by  assigning  six  points  to  the  number  one  answer,  five  points  to  the 
number  two  answer,  four  points  to  the  number  three  answer,  three  points  to  the  number 
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four  answer,  two  points  to  the  number  five  answer,  and  one  point  to  the  number  six 
answer.  Table  43  shows  how  this  was  accomplished. 


Table  43.  Raw  Results  from  ILE  Majors  Survey 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

i 

192 

1152 

13 

78 

46 

276 

4 

24 

6 

36 

2 

12 

i 

6 

4 

24 

2 

12 

2 

12 

4 

24 

2 

63 

315 

35 

175 

113 

565 

6 

30 

24 

120 

1 

5 

5 

25 

5 

25 

4 

20 

5 

25 

4 

20 

rank 

3 

25 

100 

50 

200 

63 

252 

15 

60 

35 

140 

3 

12 

2 

8 

26 

104 

1 

4 

3 

12 

18 

72 

4 

11 

33 

43 

129 

35 

105 

11 

33 

44 

132 

4 

12 

2 

6 

27 

81 

5 

15 

7 

21 

22 

66 

5 

17 

34 

24 

48 

24 

48 

30 

60 

29 

58 

5 

10 

3 

6 

27 

54 

6 

12 

20 

40 

19 

38 

6 

7 

7 

21 

21 

12 

12 

19 

19 

33 

33 

16 

16 

7 

7 

21 

21 

7 

7 

11 

11 

16 

16 

1641 

651 

1258 

226 

519 

67 

58 

309 

70 

121 

236 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

raw 

value 

1 

i 

6 

52 

312 

0 

0 

0 

0 

2 

12 

i 

6 

2 

12 

i 

6 

0 

0 

i 

6 

13 

78 

2 

2 

10 

58 

290 

2 

10 

1 

5 

0 

0 

2 

10 

9 

45 

3 

15 

0 

0 

3 

15 

3 

15 

rank 

3 

14 

56 

43 

172 

7 

28 

0 

0 

3 

12 

3 

12 

20 

80 

6 

24 

1 

4 

5 

20 

2 

8 

4 

9 

27 

48 

144 

6 

18 

1 

3 

6 

18 

2 

6 

38 

114 

7 

21 

2 

6 

12 

36 

1 

3 

5 

21 

42 

18 

36 

12 

24 

5 

10 

5 

10 

2 

4 

41 

82 

10 

20 

6 

12 

14 

28 

2 

4 

6 

22 

22 

18 

18 

14 

14 

5 

5 

9 

9 

7 

7 

29 

29 

19 

19 

3 

3 

30 

30 

6 

6 

163 

972 

94 

23 

61 

45 

362 

105 

25 

135 

114 

Task  number  one  in  the  chart  above  shows  192  under  the  “raw”  column.  This 
means  that  192  personnel  ranked  it  as  the  number  one  “combat  task.”  Not  only  did  192 
rank  it  number  one,  but  63  ranked  it  number  two,  25  ranked  it  number  three,  1 1  ranked  it 
number  four,  17  ranked  it  number  five,  and  7  ranked  it  number  six.  The  192  is  multiplied 
by  6  to  get  the  value  of  1152,  the  63  is  multiplied  by  5  to  get  the  value  of  3 15,  the  25  is 
multiplied  by  4  to  get  the  value  of  100  and  so  on  as  described  earlier.  The  total  “value” 
for  task  number  one  is  1641,  which  is  the  sum  of  the  intermediate  values.  All  “values” 
for  each  task  are  assessed  in  this  same  manner. 

Based  on  the  procedures  described  in  the  previous  paragraph,  the  respondent  ILE 
majors  chose  tasks  1,  2,  3,  5,  13,  and  18  as  the  six  most  important  physical  tasks  that  a 
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Soldier  must  be  able  to  perform  in  combat.  The  description  of  these  tasks  as  worded  in 
the  survey  are: 

Descriptors: 

1 .  Move  from  one  covered  and  concealed  position  to  another 

2.  Lift  a  weight  from  the  ground  (eg  stretcher) 

3.  Drag  a  casualty  to  safety 

5.  Conduct  a  fireman’s  carry 

13.  Continuous  movement  under  combat  load  (road  march) 

18.  Climb  over  a  wall 

These  results  were  then  verified  by  the  CGSC  QAO  which  was  responsible  for 
administering  the  survey.  Using  the  Friedman  Test  and  Kendal’s  W  Test,  tasks  1,  2,  3,  5, 
13,  and  18  were  confirmed  as  the  top  six,  in  the  same  order.  These  tests  also  provided 
further  data  to  lend  credit  to  the  survey.  Both  tests  showed  an  asymptotic  significance  of 
.000,  which  meant  that  there  was  a  near  zero  chance  that  the  results  of  the  test  were  by 
sheer  chance.  Kendall’s  W  (a  coefficient  of  concordance)  was  .396  which  showed 
moderate  agreement  among  those  who  answered  the  survey.  Based  on  this  infonnation, 
the  results  of  the  survey  are  deemed  statistically  significant. 

Task  number  one,  “Move  from  one  covered  and  concealed  position  to  another,” 
will  be  analyzed  based  on  the  description  of  the  “rush”  technique,  a  component  of 
Individual  Movement  Techniques  (IMT)  described  in  Soldier  basic  task  manuals  (U.S. 
Department  of  the  Army,  2007,  3-152.)  The  elements  of  this  description  have  already 
been  analyzed  earlier  in  this  chapter  based  on  the  tasks  “lunging”  and  “running”  in  the 
TRADOC  Manual.  The  “lunge”  task  is  described  in  the  TRADOC  manual  as  being  a 
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component  of  sprinting  for  cover  and  is  referred  to  in  the  SMCT  (U.S.  Department  of  the 
Army,  2007,  3-152.)  The  “running”  task  in  the  TRADOC  manual  shows  an  illustration 
of  a  Soldier  obviously  conducting  IMT  and  speaks  of  running  while  changing  direction, 
which  is  a  component  of  moving  between  covered  and  concealed  positions.  The  last 
element  that  will  be  used  is  the  pushup  as  it  is  used  for  pushing  the  body  up  from  the 
ground  from  a  prone  position  (U.S.  Department  of  the  Army,  2007,  3-152.)  Table  44 
illustrates  the  conglomerate  of  these  three  tasks.  This  chart  will  be  used  to  develop  the 
composite  chart  showing  muscular  usage  for  all  of  the  “combat  tasks”. 


Table  44.  Final  Analysis  for  Movement  Task  from  the  ILE  Survey 


Task  1  (Hove) 

Isometric 

I  ixeitnc 

Concentre 

Endurance 

tXrenqtti 

Ankle  Plantar  Fle»on 

X 

X 

X 

X 

Knee  Btenaon 

X 

X 

X 

X 

l  eq  Ejtenaon 

X 

X 

X 

X 

Spine  Rotation 

X 

X 

X 

Knee  Herdon 

X 

X 

X 

Ankle  Dorsal  Fie  nun 

X 

X 

X 

Hp-Leg  Adduction 

X 

X 

X 

Hp^Leq  Abduction 

X 

X 

X 

ArmFleMon 

X 

X 

X 

Arm  Hoiunital  Adduction 

X 

X 

X 

FKiuw  [  jdenskm 

X 

X 

X 

Spine  Extension 

X 

Scaprda  Abduction 

X 

X 

X 

The  next  task  identified  in  the  survey  was  task  number  two,  “lift  a  weight  from 
the  ground  (eg  stretcher).”  This  task,  for  purposes  of  analysis,  will  be  equated  with  the 
TRADOC  task  discussed  earlier,  “lifting  from  the  ground.”  The  chart  resulting  from  the 
analysis  of  that  TRADOC  task  will  be  used  to  develop  the  “combat  tasks”  composite 
chart. 
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The  third  task  identified  in  the  survey  was  number  three,  “drag  a  casualty  to 
safety.”  This  task  was  not  analyzed  completely  earlier  in  the  context  of  the  APFT  or  the 
set  of  TRADOC  tasks.  For  the  purposes  of  analysis  this  task  will  be  broken  down  into 
two  specific  portions,  “lunging”  which  would  account  for  the  leg  motions  of  pushing  off 
as  it  is  described  in  the  TRADOC  manual,  and  the  ann  motions  required  to  perform  the 
action.  These  specific  arm  motions  are: 

•  Elbow  extension  -  straightening  the  arm  at  the  elbow  (Exercise  Explorer,  2006, 
body  action  function.) 

•  Finger  Flexion  -  bending  the  fingers  toward  the  palm  such  as  to  make  a  fist 
(Exercise  Explorer,  2006,  body  action  function.) 

•  Thumb  Flexion  -  bending  the  thumb  toward  the  palm  such  as  to  make  a  fist 
(Exercise  Explorer,  2006,  body  action  function.) 

The  muscles  associated  with  these  three  body  actions  are  located  in  Table  45.  The  three 
body  actions  are  associated  with  isometric  muscle  contractions  as  they  are  all  exerting 
force  without  changing  angles  on  the  joints  (Faulkner,  2003,  455)  The  muscles  are  also 
more  likely  to  be  associated  with  strength  rather  than  endurance  since  they  would 
probably  not  be  conducted  multiple  times  over  a  given  time  period  but  more  likely 
conducted  once  (U.S.  Department  of  the  Army,  1998,  3-1.) 
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Table  45.  Muscles  of  Drag  a  Casualty  Isometric  Contraction  Body  Actions 


Eli  our  Erdos  ioa 

Eager  Ffenoa 

Anconeus 

Flewr  Ditplonm  Roftaidus 

Erdensor  Carpi  RaiSais  tlwis 

Flewr  D  up!  or  urn  Slip*:  ificiafe  s 

Erdensor  Carpi  RaiSais  Lonqus 

Lumbricals 

Erdensor  Carpi  Unaris 

Palmar  Siterossei 

Erdensor  dupti  Sham 

Abductor  Digtt  Mini 

Erdensor  Ditptoiun 

Flewr  Dicpti  kfaiiri  Brevis 

Triceps  Bradii 

Opponens  DigS  hfainri 

Thw*)Heiao 
Flewr  Polios  Brevis 

Flewr  Polios  Longus 

Opponens  fate 


Source:  Body  Actions  (E2  Systems  Inc.,  2006),  Body  Action  analysis  function 


In  the  absence  of  literature  to  substantiate  this  arm  portion  of  “drag  a  casualty  to 
safety”,  some  interpolation  was  conducted  to  provide  further  substantiation.  Finger 
flexion  and  thumb  flexion  are  associated  with  gripping.  In  the  journal  Knee  Surgery, 
Sports  Traumatology,  Arthroscopy,  authors  investigated  muscle  usage  of  rock  climbers. 
They  specifically  measured  muscles  associated  with  the  finger  and  thumb  flexion  actions, 
showing  that  the  two  are  related  to  gripping  (Koukoubis  et  al.  1995,  121.)  In  another 
article,  authors  show  that  the  gripping  actions  are  in  fact  isometric  in  nature  (Giles, 
Rhodes,  and  Taunton,  2006,  535-537.)  Elbow  extension  is  associated  with  multiple 
extensor  muscles  and  most  notably  the  triceps  brachii  (Cogley  et  al.  2005,  630.)  Based 
on  these  journal  articles,  and  past  analysis  of  “lunging”,  Table  46  will  be  used  as  the  basis 
for  the  “pull  a  casualty  to  safety”  task.  It  will  be  used  to  develop  the  “combat  tasks” 
composite  chart  of  muscular  usage. 
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Table  46.  Final  Analysis  of  Pull  a  Casualty  to  Safety  Body  Actions 


Task  3  (PtaB  acaswAy) 

Isometric 

Eccentric 

Concentric 

Endurance 

9renHUi 

Anlde  Ptaitar  Me  non 

X 

X 

X 

Knee  E4enaan 

X 

X 

X 

HgMeq  Extension 

X 

X 

X 

Ek)0w  Extension 

X 

X 

Finger  1  leu  on 

X 

X 

Thunb  Flerion 

X 

X 

The  fourth  task  is  “conduct  a  fireman’s  carry”.  Since  the  TRADOC  manual 
includes  a  photo  of  a  Soldier  conducting  a  fireman’s  carry  as  an  example  of  the  “lift  from 
the  ground”  task  identified  earlier,  these  two  tasks  will  be  considered  the  same  for  the 
purposes  of  comparison  to  the  APFT.  For  that  reason,  the  body  actions  associated  “lift 
from  the  ground”  TRADOC  task  will  be  used  to  analyze  this  “combat  task”  as  well. 

The  fifth  task  the  survey  identified  is  “continuous  movement  under  a  combat  load 
(road  march.)”  The  sixth  and  last  task  is  “climb  over  a  wall”.  Both  of  these  tasks  have 
been  analyzed  earlier  in  this  chapter  within  the  TRADOC  task  analysis.  Therefore,  both 
tasks  will  utilize  the  sets  of  body  actions  already  identified,  as  they  are  compared  to  the 
APFT. 

The  following  chart  is  a  composite  of  all  the  body  actions  associated  with  all  six 
tasks  ILE  majors  identified  through  the  survey  (See  Table  47.)  These  body  actions,  along 
with  those  associated  with  the  TRADOC  tasks  can  now  be  compared  to  the  similar  chart 
developed  for  the  APFT  earlier  in  this  chapter.  To  provide  better  clarity,  both  the 
TRADOC  tasks  chart  (See  Table  48)  and  the  APFT  chart  (See  Table  49)  are  included 
below. 
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Table  47.  Final  Analysis  of  Muscle  Usage  Associated  with  “Combat  Tasks” 


Combat  Tasks 

Isometric 

Eccentric 

Concentric 

Endurance 

Sten# 

Anlde  Plantar  Fie  non 

X 

X 

X 

X 

Knee  Extension 

X 

X 

X 

X 

Hv-Leq  Btaismi 

X 

X 

X 

X 

Spine  Ration 

X 

X 

X 

Knee  Flea  oil 

X 

X 

X 

Ankle  Dorsal  Flea  on 

X 

X 

X 

Hqp-Leq  Adduction 

X 

X 

X 

HpLeq  Abduction 

X 

X 

X 

Arm  Fleaon 

X 

X 

X 

Arm  Horunrdal  Adduction 

X 

X 

X 

Ebow  Extension 

X 

X 

X 

X 

X 

Spine  Extension 

X 

Scaprda  Abdudion 

X 

X 

X 

Spine  Flexion 

X 

Wrist  Flexion 

X 

Finqer  Flexion 

X 

X 

Thumb  1  lea  on 

X 

X 

Hp-Leg  Fleaon 

X 

X 

Arm  Extension 

X 

X 

El)  owr  Fleaon 

X 

X 

Scaprda  Depression 

X 

X 
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Table  48.  Final  Analysis  of  Muscle  Usage  Associate  with  TRADOC  Tasks 


TRADOC  TASKS 

Isometric 

Eccentric 

Co  nee  line 

End  wance 

Skendh 

Knee  Extension 

X 

X 

X 

X 

Hd  1  eq  Ejtenston 

X 

X 

X 

X 

Spine  Flexion 

X 

X 

X 

X 

X 

Wrist  Flexion 

X 

Finqer  Flexion 

X 

Hi imb  Flexion 

X 

Spine  Extension 

X 

Aim  Fleioon 

X 

X 

Aim  Abduction 

X 

X 

Scaptia  FJeviMion 

X 

X 

Anlde  Raitar  Fleioon 

X 

X 

X 

X 

Aim  Florizoilal  Addudion 

X 

X 

Eli  ow  Extension 

X 

X 

Scapula  Abduction 

X 

X 

ArmEidenson 

X 

X 

El)  owr  Fleioon 

X 

X 

Scaptla  Depiesaon 

X 

X 

Spine  Rotation 

X 

X 

X 

X 

X 

Knee  Fleioon 

X 

X 

X 

X 

Hp-Leg  Fleioon 

X 

X 

X 

X 

Ankle  Doisal  Fleioon 

X 

X 

X 

ilp  Leg  Adduction 

X 

X 

X 

Hp-Leg  Abduction 

X 

X 

X 

Table  49.  Final  Analysis  of  Muscular  Usage  Associated  with  APFT  Tasks 


APFT  Enscces 

Isometric 

Eccentric 

Concentric 

End  trance 

Srendh 

Aim  Fleioon 

X 

X 

X 

Aim  Horiznifal  Adduction 

X 

X 

X 

EK>ow  Eidensnm 

X 

X 

X 

Spine  Extension 

X 

Scapula  Abdudion 

X 

X 

X 

Hp-Leg  Fleioon 

X 

X 

X 

Spine  Flexion 

X 

X 

X 

Knee  Eidension 

X 

X 

X 

Ankle  Hantar  Flexion 

X 

X 

X 

Hip-Leg  Eidensmn 

X 

X 

X 

Spine  Rotation 

X 

X 

X 

Knee  Fleioon 

X 

X 

X 

Ankle  Doisal  Fleioon 

X 

X 

X 

92 


Table  50.  Shortfalls  of  the  APFT  When  Compared  to  “Combat  Tasks” 


Combat  Tasks 

Isometric 

Eccentric 

Concentic 

Endurance 

Strendtti 

Ankle  Plantar  Flexion 

X 

Knee  Btensnn 

X 

Hi>-Leq  Ettenson 

X 

Hip-Leq  Adduction 

X 

X 

X 

Hp-Leq  Abduction 

X 

X 

X 

Efc  ow  Extension 

X 

X 

Spine  Flexion 

X 

Wrist  Flexion 

X 

Finger  Flexion 

X 

X 

Thumb  Fleaon 

X 

X 

HipTeg  Fie  a  on 

X 

X 

Arm  Extension 

X 

X 

Efcow  FI  cm  on 

X 

X 

Scaptda  Depression 

X 

X 

By  simply  comparing  the  APFT  chart  with  the  “Combat  Tasks”  chart  shortfalls 
are  readily  identified  based  on  the  body  motions  and  how  the  muscles  are  used  during 
that  motion.  Table  50  graphically  illustrates  the  shortfalls  of  what  the  APFT  tests, 
compared  to  what  ILE  majors  would  expect  of  a  Soldier  in  combat.  According  to  the 
chart,  the  body  motion  ankle  plantar  flexion  as  a  component  of  strength  is  required  to 
conduct  one  or  more  of  the  combat  tasks  and  the  APFT  does  not  measure  it  in  that 
manner.  Another  example  is  Hip-Leg  Adduction  which,  according  to  the  chart  is 
required  as  a  component  of  endurance,  contracting  eccentrically  and  concentrically, 
which  the  APFT  does  not  measure.  Further  body  motions  in  the  chart  should  be 
interpreted  in  a  similar  manner. 

The  alternative  to  the  shortfalls  chart  is  one  that  illustrates  what  the  APFT  does 
measure  and  is  required  to  conduct  the  combat  tasks.  Table  5 1  shows  this  data.  This 
chart  shows  that  Ankle  Plantar  Flexion  is  measured  by  the  APFT  as  it  contracts 
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eccentrically  and  concentrically  as  a  component  of  endurance,  as  required  by  the  “combat 
tasks.”  The  other  body  actions  should  be  interpreted  in  a  similar  fashion. 


Table  5 1 .  Analysis  of  What  the  APFT  Does  Measure  of  the  “Combat  Tasks” 


Combat  Tasks 

Isometric 

Eccentric 

Concenfcic 

Endurance 

Srientfli 

Ankle  Ptaiiar  Fleaon 

X 

X 

X 

Knee  Extension 

X 

X 

X 

Ho-Leq  Extension 

X 

X 

X 

Spine  Ration 

X 

X 

X 

Knee  Fleam 

X 

X 

X 

Ankle  Dorsal  1  leaon 

X 

X 

X 

Aim  1  leaon 

X 

X 

X 

Aim  Hoiiznidal  Adduction 

X 

X 

X 

EtowErfension 

X 

X 

X 

Spine  Extension 

X 

Scaprda  Abduction 

X 

X 

X 

Table  52.  Shortfalls  of  the  APFT  When  Compared  to  TRADOC  Tasks 


TRADOC  Tasks 

Isometric 

Eccentric 

Concent  ic 

Endurance 

Sren# 

Knee  Extension 

X 

Hp  1  eg  Eitenson 

X 

Spine  Flexion 

X 

Wrist  Flexion 

X 

Finqer  Flexion 

X 

Dumb  Fleam 

X 

Aim  1  leaon 

X 

Aim  Abduct  on 

X 

X 

Scapula  Elevation 

X 

X 

Ankle  Plaidar  Fleaon 

X 

Aim  Hori2Didal  Adduction 

X 

Efcow  Extension 

X 

Scapria  Abduction 

X 

Arm  Ellen  si  on 

X 

X 

Ebow  Fleam 

X 

X 

Scaprda  Depression 

X 

X 

Spine  RotiMion 

X 

X 

Knee  Fleam 

X 

Hp-Leg  Fleam 

X 

Hip-Leg  Adduction 

X 

X 

X 

Hgi-Leg  Abductim 

X 

X 

X 
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The  TRADOC  tasks,  which  were  used  due  to  the  absence  of  better  official 
guidance,  were  also  compared  to  the  APFT.  Table  52  illustrates  the  shortfalls  associated 
with  the  TRADOC  tasks.  As  with  the  combat  tasks,  this  chart  should  be  interpreted  as 
such:  the  Knee  Extension  body  motion  is  associated  with  strength  in  one  or  more  of  the 
TRADOC  tasks,  but  is  not  tested  in  this  manner  in  the  APFT.  Another  example  is  Hip- 
Leg  Adduction,  which  is  required  to  contract  eccentrically  and  concentrically  as  a 
component  of  endurance  in  order  to  conduct  one  or  more  of  the  TRADOC  tasks.  The  rest 
of  the  chart  should  be  interpreted  in  the  same  manner. 

Since  the  shortfalls  are  identified,  it  is  only  appropriate  to  illustrate  what  body 
actions  are  measured  by  the  APFT.  Table  53  illustrates  these  body  actions.  As  with 
earlier  illustrations,  the  knee  extension,  for  example,  is  measured  as  a  component  of 
endurance  and  contraction  of  associated  muscles  both  eccentrically  and  concentrically. 
The  other  body  actions  are  interpreted  the  same. 


Table  53.  Analysis  of  What  the  APFT  Does  Measure  of  the  TRADOC  Tasks 


TRADOC  Tasks 

Isometric 

Eccentric 

Conceit  tic 

Endurance 

Sren# 

Knee  Extension 

X 

X 

X 

Hv-Leq  Etfenaon 

X 

X 

X 

Spine  Flexion 

X 

X 

X 

Spine  Extension 

X 

Aim  Fie »on 

X 

Ankle  Ha  it  a  r  Flexion 

X 

X 

X 

Aim  Hoiumtal  Adduction 

X 

EK>ow  Extension 

X 

Scapida  Abduction 

X 

Spine  Rotation 

X 

X 

X 

Knee  Flew  on 

X 

X 

X 

Flip-Leg  Fletson 

X 

X 

X 

Ankle  Dorsal  1  le»on 

X 

X 

X 
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In  conclusion,  this  chapter  has  explored  the  basic  body  motions  associated  with 
the  elements  of  the  APFT,  the  TRADOC  manual  tasks,  and  the  tasks  resulting  from  the 
survey  of  ILE  majors.  All  of  these  body  motions  were  analyzed  based  on  whether  they 
were  isometric,  eccentric,  or  concentric  muscular  contractions.  They  were  also 
characterized  as  being  associated  with  endurance  and  or  strength.  Each  of  these  sets  of 
body  actions  was  used  to  develop  a  visual  representation  of  what  was  required  to  conduct 
the  APFT,  the  TRADOC  tasks,  and  the  “combat  tasks”  from  the  survey.  Once  compared, 
it  is  clear  that,  on  a  muscular  level,  the  APFT  does  not  measure  all  of  the  components 
required  to  conduct  either  the  set  of  TRADOC  tasks  or  the  set  of  combat  tasks  from  the 
survey.  Specifically,  the  elements  of  the  APFT  seem  to  be  focused  almost  exclusively  on 
muscular  endurance,  whereas  the  TRADOC  tasks  and  “combat  tasks”  have  a  number  of 
strength  based  tasks  and  utilize  more  isometric  contraction.  Also,  as  discussed  earlier, 
although  marching  or  walking,  running,  and  sprinting  use  the  same  muscles,  there  are 
fundamental  differences  in  these  activities.  Specific  examples  are  the  differences  in 
center  of  balance  for  each,  percentage  of  muscular  usage,  and  joint  range  of  motion 
(Thorardson,  1997,  242-243),  which  leads  to  the  likelihood  that  each  activity  may  need  to 
be  trained  specifically.  The  next  chapter  will  discuss  recommendations  to  make  up  for 
these  shortfalls. 
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CHAPTER  5 


CONCLUSION 


The  current  Army  Physical  Fitness  Test  (APFT)  is  a  measure  of  general  well¬ 
being,  not  a  test  of  combat  readiness.  Professional  combat  leaders  have  expressed  a 
feeling  of  the  need  for  a  way  to  test  for  combat  readiness  and  a  general  lack  of 
satisfaction  with  the  APFT.  There  is  evidence  of  this  not  only  in  the  Anny  but  in  the 
Marines  Corps.  Throughout  the  Anny,  there  is  evidence  that  units  are  developing 
supplementary  programs  and  tests  of  physical  fitness.  These  supplementary  tests  and 
programs  are  not  Army-wide  and  therefore  lack  oversight  and  recognition.  The  Marine 
Corps  however,  is  currently  working  toward  adopting  a  supplementary  Combat  Fitness 
Test  (CFT),  in  addition  to  their  current  fitness  test  which  would  be  used  across  the 
service.  This  is  the  direction  that  the  Anny  needs  to  take. 

This  thesis  has  explored  the  APFT  on  a  muscular  level.  It  has  done  the  same  with 
a  set  of  tasks  in  the  Training  and  Doctrine  Command  (TRADOC)  Physical  Training  (PT) 
Manual  and  a  set  of  tasks  identified  by  U.S.  Army  majors  attending  Intermediate  Level 
Education  (ILE)  Class  08-01.  Five  of  the  six  tasks  identified  by  these  majors  are  also 
live  of  the  eight  TRADOC  tasks.  The  Army  must  listen  to  its  young  field  grade  and 
company  grade  leaders.  These  personnel  are  closest  to  the  fight,  and  therefore  have  a 
very  good  understanding  of  what  training  is  required  to  keep  Soldiers  alive  in  combat. 
Their  insight,  from  all  branches  of  the  Anny,  could  be  invaluable  in  developing  a  new 
program  for  testing  physical  readiness  for  combat. 
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This  analysis  has  identified  a  set  of  muscular  shortcomings  that  the  APFT  does 
not  test,  which  would  be  needed  to  conduct  either  the  set  of  TRADOC  tasks  or  the 
combat  tasks  from  the  survey.  In  general,  the  APFT  specifically  measures  muscular 
endurance  where  the  TRADOC  tasks  and  combat  tasks  require  muscular  strength.  Also, 
there  are  fundamental  differences  in  muscular  usage  in  walking,  running,  and  sprinting. 
Granted,  this  muscular  strength  and  endurance  is  only  one  aspect  of  fitness.  Some  other 
elements  not  analyzed  were  balance,  flexibility,  and  cardiovascular  fitness.  With  further 
study,  these  other  elements  of  fitness  could  be  properly  studied. 

In  order  to  make  up  the  shortfalls,  at  least  at  the  muscular  level,  the  results  of  this 
study  could  be  used  to  identify  further  exercises  that  measure  muscular  strength  could  be 
added  to  the  current  APFT.  This  could  be  done  by  a  process  of  reverse  engineering, 
using  the  shortfall  body  actions,  selecting  and  testing  exercises  utilizing  these  body 
actions,  and  then  picking  those  that  are  utilized  in  the  way  that  is  identified  in  chapter 
four.  This  could  possibly  result  in  more  exercises  being  added  to  the  current  APFT.  The 
consequences  of  this  longer  test  could  be  its  ease  of  conduct  at  the  unit  level.  However, 
this  could  be  mitigated  if  exercises  requiring  no  outside  resources  (weights,  apparatus, 
etc.)  were  used. 

An  alternative  course  of  action  would  be  to  adopt  a  supplemental  test,  such  as  the 
Marines  have  done.  This  Marine  test  will  consist  of  a  grenade  throw,  variations  of 
maneuver  under  fire,  casualty  carry  (specifically  the  fireman’s  carry),  casualty  drag,  and 
ammunition  re-supply  (sprinting  while  carrying  two  weighted  ammunition  cans). 
Although  not  analyzed  in  detail,  on  the  surface  this  test  would  specifically  emulate  four 
of  the  six  tasks  identified  in  the  survey;  move  from  one  covered  and  concealed  position  to 
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another,  lift  from  the  ground,  conduct  a  fireman’s  carry,  and  drag  a  casualty  to  safety. 

Not  only  may  it  meet  specific  muscular  testing  shortfalls  of  the  APFT,  but  the  fact  that  it 
specifically  mimics  these  combat  tasks,  it  may  test  multiple  aspects  of  fitness  such  as 
balance  and  flexibility.  The  drawback  to  this  test  would  be  its  reliance  on  training  aids. 

It  could  not  be  conducted  just  anywhere,  as  it  requires  a  specifically  laid  out  and 
measured  field,  cones  and  other  markers,  casualties,  and  other  aids.  However,  this  may 
be  a  small  price  to  pay  for  focusing  Soldiers  to  meet  the  demands  of  combat  rather  than  a 
simple  APFT. 

In  conclusion,  the  APFT  may  be  meant  to  measure  general  fitness,  but  the  Army 
requires  more  than  general  fitness  to  prepare  Soldiers  for  the  rigors  of  combat.  The  Army 
as  a  whole,  and  Soldiers  specifically  are  being  called  on  to  fight.  It  does  not  matter  if  a 
Soldier  is  an  infantryman  or  a  military  intelligence  analyst,  he  or  she  has  to  be  prepared 
to  fight  to  stay  alive  or  preserve  the  life  of  another.  In  order  to  do  that,  Soldiers  have  to 
be  physically  ready  for  the  rigors  of  combat.  The  APFT  admittedly  does  not  test  that 
readiness.  It  is  about  time  that  there  was  one  standard  across  the  Army.  This  study 
presents  the  muscular  shortfalls  of  the  APFT  and  a  recommended  way  ahead  to  develop 
one  standard  across  the  Army. 
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APPENDIX  A 


INTERMEDIATE  LEVEL  EDUCATION  (ILE)  CLASS  08-01  SURVEY 

The  following  survey  is  an  information  gathering  tool  for  a  MMAS  thesis  concerning  the 
applicability  of  the  Army  Physical  Fitness  Test  in  training  Soldiers  for  the  Contemporary 
Operating  Environment.  If  you  are  not  US  Army,  Army  Reserve,  or  Army  National  Guard,  please 
disregard. 

By  answering  these  questions  you  are  acknowledging  that  the  information  you  provide  may  be 
used  in  conducting  this  study.  Answers  are  confidential  and  your  name  will  not  be  used. 

The  Background  information  is  meant  to  establish  a  demographic  for  the  population.  Provide 
your  branch  with  the  appropriate  two  or  three  letter  abbreviation.  For  each  GWOT  tour  you  have, 
fill  in  OIF  or  OEF.  Under  position,  enter  the  position  you  held  during  that  deployment;  Staff, 
Commander,  or  transition  team.  If  you  served  in  two  or  more  positions  on  the  same  tour,  enter 
both  or  all  three. 

Under  the  Combat  Task  section  rank  1  to  6,  the  top  six  most  important  tasks  that,  in  your 
experience,  a  Soldier  should  be  able  to  do  in  order  to  complete  the  mission,  protect  other  Soldiers, 
etc.  (1  being  the  most  important)  Rank  only  six  tasks.  If  there  is  a  task  that  you  think  should  be 
on  here  but  is  not,  type  it  in  the  last  box  and  rank  it. 
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Survey  of  ILE  Class  08-01 


_ _ Branch  _ _ 

MFE  I  OS  I  FS  I  OS 


GVVOT  Deployments 

OIF 

OEF  1  OIF  and  OEF 

Neither 

_ Position  held  during  your  deployment  tchoose  all  that  apply) _ 

Staff  I  Commander  I  Transit  io  n Team 


Task 

Rank  1  E 

Move  from  one  covered  and  concealed  position  to  another 

Lift  weiaht  from  the  around  fea  stretcher} 

Draq  a  casualty  to  safety 

Lift  weiqht  overhead 

Conduct  a  fireman's  carry 

Push  a  HMMVW 

Fill  a  sandbaq 

Pull  up  and  throuqh  a  window 

Carry  a  sandbaq 

Throw  a  punch 

Throw  a  qrenade 

Heave  an  obiect  onto  a  platform 

Continuous  movement  under  combat  load  (road  march} 

Jump  across  a  span  and  land 

Jump  up 

Climb  a  ladder 

Climb  a  rope 

Climb  over  a  wall 

Low  crawl 

T raverse  a  horizontal  obiect  by  hand 

Vault  a  low  obstacle 

Other 
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